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PREFACE 


TO 


THE SECOND EDITION. 


THE FIRST EDITION of this Manual has been carefully 
revised : much has been re-written, some operations have 
been omitted, many others have been added. 

The chief labour of preparing the book has been 
undertaken by my colleague, Mr. WansiamM, who has 
specially endeavoured to make it more complete by 
frequent and exact references to the anatomy of the parts 
concerned in the various operations. 

It has been our object (as in the first edition) to 
deseribe only those operations that can be performed with 
advantage on the dead subject. 

We have again to acknowledge our indebtedness to 
Mr. Gopart for transferring to the wood the various 


> 


Hlustrations whieh have been added. 


SSTRATFORD PLace: Way 6, 1876, 


PREPAC 


THE FIRST EDITION. 


TIE REQUIREMENTS of the medical examining boards of 
this country seem to imply that a practical knowledge of 
operative surgery should form an essential part of the 
education of every surgeon, and that henceforth operative 
dexterity should be acquired by practice on the dead 
hody. 

For this reason, the performance of surgical opera- 
tions on the subject. has been introduced at most of our 
medical schools ; and demonstrators have been appointed 
to superintend and direct the studies of gentlemen in that 
department. | 

The design of the present Manual is to give to students 
a practical guide to the performance of operations on the 
dead body, and to lighten the labours of teachers, by 
enabling them to dispense with much oral instruction, 
and to substitute the same kind of supervision that is 
ordinarily exercised in the study of practical anatomy. 

Only those operative measures are here treated of 


which can be advantageously practised on the dead body; 
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and these are arranged, as far as possible, in the order in 
which they should be performed—an order rendered 
necessary in this country by the seareity of anatomical 
subjects. 

The woodcuts which are here and there introduced 
in the following pages were, with one or two exceptions, 
traced from photographs taken from the dead body, 
during the actual performance of the operations which 
they represent. 

For the crigmal photographs, as well as for their re- 
production upon wood, the author is indebted to the 
artistic skill of Mr. Gopart. 


Beprorn Row: August 51, 1850. 
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OPERATIVE SURGERY 


ON THE DEAD BODY. 


CHAPTER IT. 
INTRODUCTION. 


The Selection of a Subject—Instruments—Assistant—A Table of 
Operations— Methods of holding the Knife--Sut ures. 


The Selection of a Subject—It rarcly happens that the 
student of operative surgery in this country has a choice 
of bodies for his purpose; to those who have such an 
opportunity we would recommend the selection of a male 
subject with a moderate amount of fat about it. An 
emaciated body gives too low an idea of the difficulties of 
ligaturing arteries on the living; while the deficiency of 
subcutaneous tissue renders it difficult to provide sufficient 
material for the formation of stumps in the practice of 
amputations. The subject should be placed ona high and 
narrow table, such as dissecting-rooms are generally fur- 
nished with. e 

Instruments.—In the London Schools the instruments 
requisite for a course of operative surgery are gencrally 
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provided by the demonstrators, the student having 
merely to choose from their collection those necessary for 
each particular operation he is about to perform. But 
should he from any cause have to provide his own instru- 
ments he will find all that are requisite contained in the 
cases supplied to surgeons in Her Majesty’s service ; an 
old case of this description will be found most serviceable, 
as in it the knives will have been worn down by suc- 
cessive sharpenings ; for, generally speaking, their blades 
are originally too wide for some of the more difficult 
umputations. 

Assistant.—Two students usualy work together on 
the same subject, acting alternately as operator and as- 
sistant, and we cannot too strongly remind those who 
officiate in the latter capacity that there 1s much to be 
learnt of the important duties of their post from operations 
even on the dead body. 

Table of Operations.—For the use of those who intend 
having one course only, or who have but one subject at 
their disposal, we append a table of operations that may 
all be practised on a single body. This list, which can 
be modified at. the discretion of the operator, will be found 
to contain most of the operations in common use on the 
living, and may serve to guide some in the economical 
use of their material. 
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TABLE OF OPERATIONS. 


The following operations can all be performed upon one body, and are 
_ arranged in the order in which they should be practised. 


Incisions and sutures. Plugging the nares. Catheterism of Eustachian tube. 
Mr. Bowman’s operation on the punctnm and lacrymal duct. Operations 
for strabismus. Excision of eyeballs. Tenotomy. Division of sterno mas- 
toid, tibialis anticus, ham-string tendons, tibialis posticus, tendo Achillis. 
Artificial anus. Ligature of all the arteries. Trephining. Tracheotomy. 
Laryngotomy. Pharyngotomy. Lithotomy. VParacentesis. Gastrotomy. 


AMPUTATIONS AND FExcisrons. 


Right side. Left side. 
Distal phalanges of fingers and Phalanges at all their articulations. 
thumb. Hand at carpal articulation, leaving 
Fingers, en masse, at metacarpal the thumb. 


joint. 
Hand at wrist joint. 
On both sides. 


Amputation at lower third of forearm. Excision of elbow joints. Amputa- 
tion of upper arm at lower third. 


Right side. Left side, 
Resection of the shoulder joint. | Amputation at the shoulder joint. 


On both sides. 
Amputation of the breasts. 


Right side. | Left side. 
Resection of the upper maxilla. Resection of half the lower maxilla, 
Amputation of the great toe at its Amputation of phalanges of toes at 


tarso-metatarsal articulation. their various joints. 
" Chopart’s amputation. Lisfranc’s amputation. 
Pirogoff’s ditto. Syme’s ditto. 
On both sides. 
Amputation of the legs in their middle thirds. 
Right side. | ee _ Left side. 
Resection of knee joint. | Amputation through condyles (Car- 
Amputation at lower third of the | dens). 
thigh. Amputation of thigh, midflle third. 
Resection of the hip joint. Amputation at the hip joint. 
; Amputation of the penis. 
Castration. 
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4 METHODS OF HOLDING THE KNIFE. CH. I. 


We would here, onee for all, state that throughout 
the following pages, wherever distances on the body are 
expressed by inches, it is presupposed that the subject is an 
adult, and of average size and proportions. Again, when- 
ever the expressions left-hand side or right-hand side are 
employed, they always refer to the left, or right-hand side 
of the body which is being operated upon. 

Methods of holding the knife.—The positions in which 
the knife is held in operative surgery necessarily vary 
much ; we shall, therefore, only attempt to describe some 
of the principal. 

The first (fig. 1), where the scalpel is held as a pen in 
writing, is an easy, elegant way of holding the knife, and 
is adapted for any delicate dissection, and for incisions of 
inconsiderable extent, where the parts to be divided offer 





no great resistance. It is used chiefly in the ligature of 
arteries, in the removal of small tumours, and in nearly, 
all small operations. In figure 2, the knife is held as the 


Fig. 2. 





bow of a violin; this position gives great freedom and a 
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wide range of motion, though it requires greater dexterity 
than the former, as the hand cannot be steadied on the 
neighbouring parts. It is made use of in the removal of. 
the breast, or in the excision of any tumour of large size. 
The knife may be grasped as an ordinary dinner-knife, as 
seen in fig. 3, a method well suited for amputations about 
the carpus and tarsus. 


Fig. 8. 





Figure 4 represents the manner in which the scalpel 
should be held in laying open fascise or aponeuroses, on 
the grooved director. 





In figure 5, the knife, which in this case is always a 
large one, is held in the full grasp of the hand; it is 
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thus used in circular amputations, and in certain other 
instances to which we shall hereafter have occasion to 


‘refer. 


Fig. 5. 





Sutures.—Sutures are of various kinds, and are gene- 
rally classified as—(1) interrupted; (2) uninterrupted ; 
(3) twisted; and (4) quilled. The above-named modi- 
fications owe their existence to the varying necessities of 
wounds, as the latter occur in one or another part of the 
body. Thus the (1) interrupted is used for wounds where ° 
absolute apposition of every portion of their surface is 
either undesirable or unnecessary ; as in stumps after the 
removal of limbs; in the wounds left by the removal of 
tumours, or amputation of the breast. 

(2. The uninterrupted, continuous, or Glover’s suture 
best secures the accurate apposition of thin edges, and is _ 
therefore used in wounds of the eyelid and intestines. 
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(3.) The twisted suture will retain in absolute contact 
the whole surface of a wound of considerable depth; it 
suits its purpose well in hare-lip, in wounds laying open 
the cavity of the mouth, or in extensive division of the 
abdominal walls. 

(4.) The quilled suture maintains the deep parts of a 
wound in firm contact, while it tends to evert the cuta- 
neous edges ; it is therefore generally used in combination 
with interrupted sutures, which keep the superficial parts 
of the wound together. It is employed chicfly in the cure 
of ruptured perineum. 

The continuous, or uninterrupted suture, consists in 
the simple sewing together of the edges of a wound, 
taking care that the needle penetrates, at right angles to 
the surface, the whole thickness of the skin at each stitch. 
The thread, to prevent it pulling through, should be 
knotted at its end before commencing ; the needle should 
be curved at’ its extremity. 

In passing the znterrupted suture, precisely the same 
method may be employed, except that after each complete 
passage of the needle through the wound, the thread should 
be divided, leaving an end on either side sufficiently long 
to be tied in a double knot. This knot should fall a little 
to one side of the line of contact between the edges of the 
wound. 

In passing the needle in the two foregoing methods, if 
possible, the edges of the wound should be held in contact, 
with the forefinger and thumb of the left hand; or the 
edges of the wound may be put on the stretch, s$ as to 
bring them parallel with each other, that their opposite 
parts may exactly coincide. 
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If silver or iron wire be used, as is now the custom, 
instead of thread, it must be fastencd by first crossing and 
then twisting the opposite ends of the suture together ; or 
it may be tied ina single or double knot; it should not be 
cut off too near the wound, as on the living body it would 
be removed with difficulty. 

To apply the twisted suture, hare-lip pins, silk, or twine, 
and the cutting wire pliers, are necessary.! The pins must 
be carefully passed in, about half an inch from one edge of 
the wound ; they must traverse it, aud appear at the same 
distance beyond its opposite margin. 

When the requisite number of pins have been itro- 
duced, a piece of silk or twine is taken and twisted over 
each in the form of the figure 8, so that the point of cross- 
ing of the thread lies over the line of contact of the edges 
of the wound. The thread may be secured by tying its 
opposite ends together, and the pin may be cut so as to 
leave about half an inch projecting at either eend, beyond 
the thread. | 

The guilled suture is best applied with a strong curved 
needle, fixed in a handle, and having an eye near its 
point. This should be threaded with a double thread, and 
having been passed through the wound from side to side, 
the looped end of the ligature is detached from the needle’s 
eye, and held with the left hand, while the needle is with- 
drawn. | | 

The needle shoyld pierce the skin an inch from the 
edge of the wound, should traverse the deep parts, and 
emerge at the same distance from its opposite margin. 


1 This suture is best applied to the wound in the face, left after the 
removal of the upper jaw. 
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When withdrawn, there will be a double thread remaining 
in the wound having a loop at one extremity and two free 
ends at the opposite. Through the loop or loops, if more 
than one suture be used, a piece of gum catheter should 
be passed and the thread drawn tight over it, while the 
opposite ends are tied firmly over a similar piece of 
catheter. 

To maintain perfect apposition in the more superficial 
parts of the wound, it is necessary to add a few interrupted 
stitches. 3 
If it be thought desirable to practise the application of 
any of the foregoing methods, the front wall of the abdo- 
men should be used for the purpose, where also? the 
method of making incisions with the scalpel held in the 
first position may be practised. 


1 For this see the preliminary remarks on Ligature of the Arteries. 
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CHAPTER II. 
SOME OPERATIONS IN MINOR SURGERY. 


Plugging the Nostrils—Catheterisation of Eustachian Tube—Mr. Bowman's 
Operation on the Lacrymal Punctum—Operation for Strabismus— Removal 
of the Eyeball—Paracentesis Thoracis—Paracentesis A bdominis. 


PLUGGING THE POSTERIOR NARES. 


TuIs operation, sufficiently disagreeable on the living, 1s 
still more so on the dead body; yet we venture strongly 
to recommend its practice, for though it presents no par- 
ticular difficulties to those who have once performed it 
satisfactorily, yet a first attempt to plug the posterior 
nares 1s less easy of execution for the operator and more 
irksome to the patient than might be supposed. 

The subject being on its back, and the head slightly 
raised on a block, artificial means must be used to keep 
the jaws apart. The operator must provide himself with 
cotton wool or lint, some strong twine, a pair of forceps, 
and a bent catheter, or, better still, Bellocq’s cannula, the | 
proper instrument for passing a ligature from the posterior 
nares into the mouth. A firm oblong plug should be 
made of cotton wool, twisted together, about the size of 
the last joint of one’s thumb ; to this should be tied by its 
centre & piece of doubled twine two feet in length, so that 
there may be four ends attached to the cotton wool. One 
of these should be cut off closely, another left about six 
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inches long, and two may remain as they were. The 
whole should now be smeared with oil. The instrument 
for passing a ligature into the pharynx being armed with 
a piece of twine, should be passed along the floor of the 
nostrils until it reaches the pharynx, when, Fig. 6. 
the watch-spring being projected, it will ap- 
pear in the mouth. The end of the string 
being held with the forceps, the instrument 
may be withdrawn and the string brought 
out of the mouth. 

To this string attach the two longer 
strings of the plug, and pull at the nasal end 
of the string until the plug sticks fast against 
the soft palate; introduce the forefinger of 
the left hand into the mouth, and push the 
plug backwards, at the same time gently 
pulling the end at the anterior nares. In 
this way the cotton wool may be adjusted 
to one of the posterior nares ; the two strings 
which will be found hanging out at the 
anterior nostrils being separated, a piece of 
lint or wool should be stuffed in between 
them and the strings tied over it. This will 
fix the posterior plug, and entirely close 
one side of the cavity of the nostrils. The 
shorter piece of twine attached to the plug 
may either remain hanging out at the mouth, or, in a 
living patient, may be swallowed and allowed to hang 
down into the pharynx; its use is to withdraw the plug 
when no longer needed ; and this is effected by first cut- 
ting the knot at the anterior nostrils and taking out the 
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anterior nasal plug, the posterior being withdrawn through 
the mouth by means of the aforesaid string. : 

If the operator be desirous of performing the eadioen 
sation of the Eustachian tube and lacryma] duct, he should 
proceed at once to their execution. 


PASSAGE OF THE EUSTACHIAN CATHETER. 


The head of the subject being supported on a block, 
the operator should stand on the right-hand side facing 
the subject. 

The catheter, fig. 6, being oiled, should be held with 
a very light hand between the fore-finger and thumb with 
its concavity downwards ; its point should be inserted into 
the nostril, while the handle slopes towards the chin. 
As the point is gently pushed along the floor of the nostrils 
the handle should be raised until it has gained a horizontal 
position, when the instrument can be passed straight on 
until its point can be felt to drop over the posterior edge 
of the hard palate into the pharynx.! The instrument 
should now be withdrawn until its point can be felt to 
rise up again on to the posterior edge of the hard palate ; 
having arrived at this point, the catheter should be pushed 
onwards about an inch, and during its passage its point 
should be rotated outwards through a quarter of a circle. 
This turning of the point should commence as the instru- 
ment leaves the hard palate and should be complete rather 
before the onward movement has ceased. 


1 Shduld any obstacle be met with in passing the catheter through the 
lower meatus into the pharynx, no force of any degree should be employed, 
but the obstacle must be evaded. Occasionally, when the septum nasi diverges 
much from the median line, the catheter cannot be passed. 
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The point of the catheter will usually be felt to hitch 
in the pharyngeal orifice of the Eustachian tube during 
this manceeuvre. Should it not do so, the movement may 
be repeated. 

If at the commencement of the rotation the point 
seems to catch, it is probable that the instrument 1s too 
much curved ; it should then be withdrawn and somewhat 
straightened at the point. If, on the other hand, the rotation 
is completed without the point of the catheter touching 





anything, the catheter requires bending somewhat more. 
When the point is fairly within the orifice of the tube it 
cannot be rotated by gentle force any farther in the same 
direction, and it will be found to be directed towards the 
outer angle of the orbit on the same side. 


CATHETERISATION OF NASAL DUCT FROM ABOVE. 


The operation for opening the lacrymal duct through 
the cheek having been justly abandoned, as both unsightly 
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and unsurgical, we shall proceed to describe Mr. Bowman's 
practice of slitting up the lacrymal puncta, and dilating 
the duct from above downwards. 

We would first direct attention to the accompanying 
woodcut, which will give a better idea of the anatomy of 
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the lacrymal passages than the most elaborate description, 
and will, we trust, assist the operator in the performance 
of the following operation. 

This proceeding consists in the slittmg up of the 
punctum and in the passage of a probe through the 
lacrymal canal into the nasal duct, and so on to the inferior 
meatus of the nose. The instruments required are fur- 
nished by instrument-makers all together in a small case. 
They are, a small grooved probe-pointed director for 
opening the punctum upon, and three probes of a differ- 
ent size at either end, running from No. 1, the smallest, to 
No. 6, the largest. . 

The directions we are about to give for performing 
the operation are taken from Mr. Bowman’s paper on 
‘Lacrymal Obstructions,’ in the Ophthalmic Hospital 
Reports for October, 1857. 
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The head of the subject being raised, the surgeon 
stands behind and bends over. For dividing the left 
lower punctum, the ring-finger of the left hand is placed 
on the skin on the lower edge of the orbit, and fixes it 
there, while tightening or relaxing the lower canal by a 
sliding movement of the skin upon the bone—the punctum 
being at the same time everted. The mght hand now 
inserts the probe-pointed director while the canal is re- 
laxed, and then places the director between the index- 
finger and thumb of the left hand, which holds it in the 
canal and further everts the punctum, by turning the probe 
downwards on the cheek, while the ring-finger stretches 
and fixes the canal by a sliding movement of the skin 
outwards towards the malar bone. A fine sharp-pointed 
knife, held in the right hand,! now shits up the canal on 
the everted conjunctival aspect, from the punctum as far 
as the caruncle, and the probe is raised on its point out of 
the canal to make sure that the edge of the punctum has 
not escaped division. 

In passing the probe through the canal, the instrument 
should be handled very delicately, and the canal held by 
the surgeon in the same way as when the puncta have to 
be slit, and he should, of course, have in his mind’s eye at 
the moment the anatomy of the parts with which he is 
dealing. No force should be used. 

If No. 6 will not pass, No. 4 or No. 2 may be tried. 
The canal should be stretched lengthwise as the probe 
reaches it, as its passage is thereby facilitated, for it is 
easy to fold the canal before the point of the probe® The 
greatest care should be taken to proceed gently and not 


1 See fig. 4, p. 5, for the manner of holding the knife. 
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too rapidly, as a false passage may easily be made, or the 
walls of the canal torn. If the probe is arrested at the 
point where the canals coalesce and join the sac, the fact 
may be known by noticing that the skin near the tendo 
oculi is moved when the probe is moved, and an elastic 
resistance is experienced ; whereas, if the probe has entered 
the sac, it hits against the inner bony wall, and the skin 
is motionless. | 

When the probe is introduced in this method from the 
canal, it enters the sac behind the tendo oculi, and is in a 
better position for finding, as it were, the orifice of the 
nasal duct. But to make this more easy the larger 
probes (Nos. 5 and 6, which are only used for this*pur- 
pose) are slightly curved at each end in two different 
directions, while the central part (that held by the finger 
and thumb) is straight, and they are cylindrical in their 
whole length. 

The effect of this is that when the probe is inserted 

. Into the sac, and brought into a vertical position, a slight 

rotation of it on its long axis makes the lower point, 
which is in search of the orifice of the duct, describe a 
small circle; and by slightly varying the inclination of the 
probe, and making gentle pressure at the same time with 
slight rotation, the poini never fails to enter the duct. 
The point is known to have reached the nostril by the 
depth it has entered, compared with the external position 
of the nostril, and ky its coming in contact with the floor 
of the nose. 
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OPERATION FOR STRABISMUS. 


Division of the internal rectus musele of the eye.—We 
have selected this muscle for the description of the opera- 
tion for strabismus, as its division represents the proceeding 
usually required in that affection. 

Instruments required.—A_ spring-wire speculum, a pair 
of small blunt-pointed scissors, two pair of forceps, the 
one for holding the eye, the other being ordinary dis- 
secting forceps, and a blunt hook, comprise the list of 
instruments necessary for the operation. 

Position of Operator and Assistant. —The operator 
should stand facing the subject, and the assistant behind » 
the head, facing the opcrator. 

Operation —Having: introduced the wire speculum 
between the lids, the assistant should, with the broad- 
pointed forceps, grasp a fold of the conjunctiva on the 
outer aspect of the cye and rotate the ball outwards 
so as to expose the inner part of the white of the eye. 
Let the operator now pinch up with the forceps the 
conjunctiva, about one-third of an inch to the inner side 
of the cornea, and below the situation of the tendon of 
the inner rectus muscle; this fold of conjunctiva should 
be divided to the extent of about a quarter of an inch, 
in a direction radiating from the circumference of the 
cornea, and parallel with the lower border of the rectus. 
Having cut through the subconjungtival tissue in the 
same direction, pass the blunt hook into the wound, 
gliding its extremity on the eyeball, downwards, *back- 
wards, and lastly upwards, so as to pass beneath the lower 
border of the tendon of the rectus. Lift the tendon up- 

C 
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wards, away from the ball of the eye, and pass the 
scissors down the hook into the wound, and divide the 
tendon beneath the conjunctiva by a series of snips, cutting 
from below upwards. The hook may be again inserted, 
and any remaining fibres caught up and divided in a 
similar manner. | 

The difficulty in this operation is to pass the point of the 
hook beneath the lower border of the muscle; this may 
be obviated by passing the hook some distance backwards 
before attempting to catch the tendon. 

The foregoing proceeding may be applied to any of the 
recti muscles of the eye; the incision in the conjunctiva 
being made in each case in a direction radiating from the 
circumference of the cornea. 


REMOVAL OF THE EYEBALL. 


As this operation is now no longer confined to the 
speciality of ophthalmic practice, but has become one 
of general operative surgery, and since it can be advan- 
tageously practised on the dead body, we shall describe 
the method of its performance, adopting Mr. Dixon’s 
modification of the operation. A curved pair of scissors, 
a blunt hook, forceps, and a spring-wire speculum, are 
necessary for its performance. Having inserted the spring 
speculum between the lids, make a circular division of the 
conjunctiva with the scissors, about a quarter of an inch 
behind the cornea. «Raise the external rectus muscle, and 
cut it across; an assistant should seize the divided tendon 
and draw the eye inwards,! ‘sliding one blade of the 
scissors beneath the superior rectus and oblique muscles, 


' Dixon, Diseases of the Eye, 2nd ed., p. 393. 
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they are divided, and then the inferior rectus; the optic 
nerve is next snipped through, and the globe starts for- 
wards. Two or three strokes of the scissors divide the 
internal rectus, vessels and bands of areolar tissue, and the 
operation is complete.’ 


PARACENTESIS THORACIS. 


Various sites have been recommended as the most 
suitable for tapping the chest, and many different methods 
of procedure have been adopted. The usual situation for 
this operation is at a spot in the sixth or seventh intercostal 
space midway between the spine and the sternun. The 
only instrument required on the dead subject is a trochar 
and canula, but when operating on the living Diculafoy’s 
aspirator will be found applicable in the majority of 
cases. The operation is cxccedingly simple, and merely 
consists, on the dead subject, in thrusting the trechar and 
eanula into the pleural cavity through the intereostal space 
at the spot previously selected. When operating on the 
living, care should be taken to keep the instrument as near 
the lower part of the space as possible, so as to avoid 
injuring the intercostal artery, which runs in a groove on 
the lower border of the rib above. The trochar should 
be held with the thumb placed about an inch from its 
point, so as to prevent it going too far into the chest, 
and possibly wounding the lung. When the trochar 
and canula have entered the pleural ¢gavity, the trochar 
should be withdrawn and the canula pushed farther into 
the chest. On the living it is sometimes desirable to géntly 
draw up the skin, covering the intercostal space with the 
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left hand before puncturing, so that a valvular aperture 
may be left when the canula is withdrawn. 

Some surgeons make a small incision parallel to the 
rib through the skin with a scalpel before thrusting in 
the trochar. We do not consider this at all necessary. 

If Dieulafoy's aspirator is used, the needle may be 
thrust into the chest ina similar manner. 


PARACENTESIS ABDOMIENIS, 


This stinply consists in thrusting a trochar and canula 
throuch the linea alba into the peritoneal cavity at a spot 
midway between the mmbilens and pubes, 

Qo the living sulgeet the surgeon should previously 
to operating make sure that the bladder is not distended. 

As in punctunng the chest, some surgeons mike a 
preliminary incision through the skin before using the 
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CHAPTER III. 
TENOTOMY, 


Tenotomy—General Remarks—Instruments required—Mode of Operating — 
Duties of Assistant—Division of the Tibialis Posticus, Tibialis Anticus, 
Tendo Achillis, Hamstring Tendous, Sterno Mastoid, Abductor Pollicis, 
Plantar Fascia. 


TENOTOMY is an operation which in all practicable cases 
must be performed subcutancously ; it is with this object 
that a series of knives have been invented, allowing of the 
division of tendons with but little exposure of the wound 
to the external air. 

Instruments required.—The only instruments required 
for the performance of the following operations, are a 
sharp-pointed and a blunt-pointed tenotomy knife. The 
former is used for perforating the skin over tendons, and 
for dividing tendons themselves where there is no im- 
portant parts within reach of injury. This knife is held 
as a pen; it shauld penetrate the skin on the flat, that is 
with the flat of the blade parallel to the line of the tendon. 
When in contact with the tendon, its edge should be 
turned at right angles to it, and in this position the 
tendon should be divided. ‘The blunt-pointed knife is 
for dividing tendons, such as those of the tibial muscles, 
where there are important parts in the neighbourhood 


1 Page 4, fig. 1. 
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which are exposed to injury; it is held and used in the 
same manner as the sharp-pointed knife. 

Mode of Operating.—In dividing a tendon, the end of 
the thumb should be placed over it while the knife is 
beneath it. In this manner the operator can ascertain 
when the division of the tendon is nearly completed, and 
can thus exercise greater care to guard the skin from 
injury as the knife approaches the surface. The comple- 
tion of the section can be ascertained by the sudden 
relaxation of the parts, by the creaking of the tendinous 
fibres under the knife, and often by the obvious gap 
remaining in the course of the tendon from the retraction 

of its end. 

Duties of the Assistant.—The duties of an assistant in 
this operation are, firstly, to put the tendon on the stretch, 
to enable the operator to ascertain its exact position ; 
secondly, to relax it, allowing of the insertion and adjust- 
ment of the knife; thirdly, to tighten the tendon while 
the operator divides it. . 

The following operations should be undertaken while 
the body is yet fresh, either before or immediately after 
the operations on the arteries. 

Position of the Subject.—For the division of the tibi- 
alis posticus, tibialis anticus, and tendo Achillis, the body 
may lie on its back; during the division of the ham- 
strings, on its face. 


DIVISION OF THE TIBIALIS POSTICUS. 


Ahatomy.—The tendon of this muscle is found behind 
the inner ankle, in a groove on the tibia, and nearer to 
the inner malleolus than the other tendons; it is separated 
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from the posterior tibial artery and nerve, which lie 
behind it, or nearer to the os calcis, by the flexor longus 
digitorum. 

Whilst passing round the inner ankle, this tendon 
runs through a distinct sheath in the internal annular 
ligament. 

The following woodcut illustrates its relational anatomy 
in this part of its course :—- | 
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Places eligible for dividing the tendon.—This tendon” 
may be divided in one or two situations, viz. :— 
1. Above the annular ligament. 

2. Below the annular ligament. 

Where it passes under the ligament its division would 
be attended with considerable difficulty, as it is here, as 
before stated, contained in a separgte sheath of dense 
ligamentous tissue. 

The operation above the ligament is generally pre- 
ferred; a spot about an inch and a half above the 
internal malleolus being usually selected, immediately 
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behind which point of bone the tendon is found ; but 


as some prefer the lower operation we shall describe both 
methods. 


]. ABOVE THE INTERNAL ANNULAR LIGAMENT. 


Position of Operator—The body lying on its back, 
the operator should stand on the opposite side of the leg 
to that of the tendon, with his back turned towards the 
body when operating on the right, but facing it when 
operating on the left foot. 

Position and duties of Assistant.—The assistant should 
stand opposite the operator, grasping the foot with one 
hand, and the leg a little above the ankle with the other. 
The leg being rotated outwards, he should first flex and 
firmly abduct the foot to put the tendon on the stretch, 
so that the operator may more easily determine its situa- 
tion. He should next slightly extend and adduct the 
foot, relaxing the tendon, whilst the operator inserts the 
knife. At a signal from the operator he should again 
make the tendon tense to facilitate its division, relaxing 
“the pressure somewhat as he feels the fibres give, so that 

the division may not be too suddenly accomplished and 
the skin over it be possibly divided. 

Operation.—The operator should first endeavour to 
make out the position of the tendon by directing the 
assistant to put it on the stretch. In very fat children it 
is often quite impogsible to feel this tendon, or even the 
posterior border of the tibia. Under these circumstances 
a spot'midway between the anterior and posterior borders 
of the leg, the limb being laid on its outer side, will 
sufficiently accurately indicate its position. Having de- 
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termined the situation of the tendon, the operator should 
place his left thumb upon the spot at which he intends 
dividing it; and retain it there durmg the rest of the 
operation. He should next take the sharp tenotomy 
knife, and holding it perpendicularly to the surface of the 
limb with the blade parallel to the tibia and the edge 
directed towards himself, introduce its point between the 
tendon and the bone, and push it on a short distance into 
the sheath. 

The handle should now be depressed to ensure the 
division of the sheath; the sharp knife withdrawn, and 
the blunt introduced in its place and pushed under the 
tendon. The edge should be next turned towards the 
tendon, which may now be divided by cutting outwards 
towards the surface. 


2. BELOW THE INTERNAL ANNULAR LIGAMENT. 


The position of the foot, operator, and assistant 
should be the same as in the first method. Having 
made out the position of the tendon, the operator should 
pinch up the skin over the antragalo-scaphoid joint and 
introduce the sharp knife between the skin and the ten- 
don, which should be now divided by cutting downwards 
on to the tubercle of the scaphoid. 

The assistant should manipulate the foot as in the 
former method. 


DIVISION OF THE TENDON OF THE TIBIALIS ANTICUS. 


This may be divided in one of two places. ° 
1st. In front of the ankle joint. 
2nd. At its insertion into the internal cuneiform bone. 
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1. IN FRONT OF THE ANKLE JOINT. 


Anatomy.—The spot which is usually selected for 
division of this tendon for club foot is just in front of the 
ankle joint, where the tendon is most prominent. Here 
it lies on the tibia, in the innermost of the sheaths in 
front of the ankle, having the anterior tibial artery to its 
outer side, but separated from it by the extensor proprius 
pollicis. 

Position of the Operator —The operator should stand 
in the same position as for the division of the tibialis 
posticus. 

Position of the Assistant.—-The assistant should be 
stationed opposite the operator, grasping the foot with 
one hand, and the leg just above the ankle with the other 
hand. He should first make the tendon tense’ by ab- 
ducting and extending the foot, so that the operator may 
determine its position ; he should then relax it while the 
knife is being introduced, and again make it tense during 
its division. . 

Operation.— Having made out the position of the ten- 
don the operator should place his thumb upon the spot 
at which he intends dividing it, and keeping it there 
introduce the knife, held on the flat, to the outer side of 
tendon, z.¢. between it and the extensor proprius pollicis. 
Having passed it thus on the flat beneath the tendon, let 
him turn its edge towards the tendon and divide it, 
while the assistant puts the parts on the stretch. The 
usual precautions must be adopted for guarding the in- 
teguments from injury. 
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2. AT ITS INSERTION. 


Having made out the insertion of the tendon into the 
internal cuneiform bone, the operator should introduce 
the sharp-pointed tenotomy knife between the skin and 
the tendon, and should divide the latter by cutting down- 
wards on to the bone. | 


DIVISION OF THE TENDO ACHILLIS. 


This tendon may be divided at its narrowest part, 
above its insertion into the os calcis, where it is readily 
felt under the skin. 

Position of Operator.—The operator should stand on 
the outside of the left, and on the inside of the right foot. 

Position and Duties of Assistant_—The assistant 
should stand facing the operator on the other side of the 
foot, and should ‘alternately relax and make tense the 
tendon. 

Operation—When operating on the right side the 
foot should be rotated outwards, and the tenotomy knife 
introduced with the blade parallel to and beneath the 
tendon, a little on its inner side, and the tendon divided 
as already described. 

It is customary with some operators to introduce the 
scalpel on the dorsal surface of the tendon, and this is 
best effected by pinching up the skin on the back of the 
heel, while the parts are relaxed, and subsequently cutting 


from the superficial towards the deeper aspect of the 
limb. 
SECTION OF THE HAM-STRING TENDONS. ° 


Position of Subject—The body should lie on its face. 
Ist. Division of Biceps.—The biceps may be divided 
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where it lies in the outer fold of the popliteal space, 
external to and overlapping the peroneal nerve. 

Position of Operator.—The operator should stand on 
the same side of the limb as the tendon which he is about 
to divide, with his back turned towards the subject 
in operating on the right leg, but the reverse when 
operating on the left leg. 

Position and Duties of Assistant.—The assistant should 
face the operator. Ilis duties are the same as in the 
former operations. 

Operation.—Placing the thumb of the left hand on the 
prominence of the outer hamstring, an incision should be 
made immediately over and down to the tendon ; through 
this the blunt-pointed knife should be introduced on the 
flat, so as to glide along the inner side of the tendon, 
between it and the peroneal nerve. The edge of the 
knife being turned towards the tendon, and the leg ex- 
tended, the operation may be completed in the usual way. 

2nd.—Division of the Semimembranosus and Semiten- 
dinosus.—The semimembranosus and semitendinosus can 
be divided in the popliteal space exactly opposite to the 
spot selected for section of the biceps, 7.e. opposite the 
condyles of the femur. These tendons, lying in the inner 
fold of the space, are not in close relation with any 
important part; of the two, the semitendinosus is to the 


outer side, and communicates a more cord-like sensation 
to the touch. . ; 
Position of Operator.—The operator should stand o 
the sdme side of the limb as the tendons which he is 
about to divide, and should face the subject in dividing 


those of the right limb. 
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Operation.—In operating on either tendon an incision 
should be made immediately on its outer! side, and the 
blunt-pointed knife being introduced, the operation may 
be completed as in the section of other tendons. 


r 


DIVISION OF THE STERNO MASTOID. 


Anatomy.—This operation is undertaken for the cure 
of certain cases of wry neck, and is generally put in 
practice on the lower third of the muscle, which at this 
part is cevered by the skin, platysma, cervical fascise, and 
its own sheath; it is crossed obliquely from within out- 
wards and above downwards by the external jugular 
vein, though generally at a point higher in the neck than 
that selected for its division. 

The operation may be performed in two ways. 

lat Method.—Instruments required :— 

1. A deeply-grooved director. 
2. A narrow probe-pointed grooved bistoury. 
3. A small scalpel. 

Position of Operator.—The operator should stand, in 
dividing the muscle of the right side, facing the subject 
and on the same side of the body as that of the muscle 
on which he is about to operate. 

Position and Duties of the Assistant.—The assistant 
should hold the head in such a position as will render the 
muscle tense. 

Operation.—Let an incision be made with the sealpel 
on the anterior border of the sterno mastoid in its lower 
third, and extending down to the muscular fibrés: this 
wound should be sufficiently large to admit the point of 


1 “Quter’ as recards the median line of the body. 
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the grooved director. Pass the director into the wound, 
and turning it round the border of the muscle, push it 
with a semi-rotatory movement from within outwards 
under its deeper surface, until the point can be felt in 
the neck, beyond the outer border of the muscle. The 
director may now be entrusted to the assistant, and a 
bistoury be carefully pushed along the groove to its 
extremity. Divide the muscle from its outer to its inner 
border, and from its deeper to its more superficial surface ; 
keeping the fingers of the left hand over the skin of the 
part, to ascertain when the muscle is completely divided, 
and to guard against the possibility of the bistoury cutting 
its way through the mteguinents. 

2nd Method.—The more usual method of dividing the 
inastoid is practised in the following manner: a sharp 
and a blunt-pointed tenotomy knife being procured, an 
incision is made down to the anterior border of the 
muscle; through this the blunt-pointed knife is intro- 
duced on the flat, and carefully passed behind the 
muscle; its edge being turned towards the muscular 
fibres, they are divided m the same manner and with the 
sane precautions as were recominended in the preceding 
operation. Great care must be exercised in passing the 
knife or director, as the case may be, to keep it close to 
the posterior surface of the muscle, and not allow it to 
include any of the deeper structures. 

Division of the Ajductor Pollicis and Plantar Fascia. 
—The division of the abductor pollicis and plantar fascia 
is easily accomplished by introducing the knife beneath 
their narrowest parts, and completing the operation as in 
the section of other tendons. 
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CHAPTER IV. 
LIGATURE OF ARTERIES IN THEIR CONTINUITY. 


(teneral Rules for the Ligature of Arteries in their Oontinuity—Instruments 
required — Ligature of Arteries of Upper Extremity: Radial, Ulna, 
Brachial, Axillary—Ligature of Vessels of Head and Neck: Subclavian, 
Innominate, Oommon Carotid, External Carotid, Internal Carotid, Lin- 
gunl, Facial, Temporal—l.igature of Arteries of Abdomen: Oommon 
Tliac, Internal Tliac, External Dliac—Ligature of Arteries of Lower I'x- 
tremity: Femoral, Anterior Tibial, Posterior Tibial, Peroneal, Popliteal. 


GENERAL RULES FOR LIGATURE OF ARTERILS 

IN THEIR CONTINUITY. 
To expose the large vessels of the body with certainty, it 
is necessary not only to know their relational anatomy as 
regards the parts with which they are in immediate con- 
tact; but accurately to ascertain their position, and the 
direction of their course with respect to the external con- 
formation and outline of the parts of the body in which 
they are found. With this object it is usual to take as 
guides and landmarks to the position of subjacent vessels, 
either the outline of some muscle, or imaginary lines 
drawn from one point to another. In all cases where the 
external conformation of the limb admits of it, we have 
chosen prominent points of bone as Jandmarks, as these 
are more constant in their relative positions, and more 
easily discovered than the outlines of muscles, whicl’ latter 
are too liable to be obscured by fat, or rendered indistinct 
from other causes. 
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It is also as well to be acquainted with the common 
abnormalities that may be encountered during the opera- 
tion to prevent embarrassment should the parts not present 
their normal arrangement. : 

The part of the artery selected for the application of 
the ligature should be one free from bifurcation and large 
collateral branches. | 

Instruments required.—The subject being placed on 
its back on a narrow table, the operator will require a 
scalpel, a pair of dissecting forceps, a grooved steel 
director, retractors or blunt hooks, and an aneurism 
needle. The scalpel should be from two to three inches 
in length in the blade. The groove in the director should 
run quite to its extremity, and leave no cul de sac in which 
the point of the knife can catch. 

As there are certain general rules which must be 
followed in attempting the ligature of all arteries, we 
propose to notice them here, to avoid subsequent repe- 
tition. The knife should be used only for cutting and 
not for scraping or scratching at the sheath of a vessel; 
it had best be laid aside so soon as the sheath of the 
artery has been fairly opened. When the direction and 
length of incision have been determined, the integuments 
should be slightly stretched by the middle finger and 
thumb of the left hand, placed on cither side of the line 
of incision. The scalpel should be held as a pen in writing 
(fig. 1, page 4), and on its first contact with the skin shoul 
be held at the same inclination to the surface as a pen ; 
as the’ integuments are divided, its position should gradu- 
ally become vertical, so that on the completion of the 
incision it may be perpendicular to the surface. When 
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practicable the first incision is always made immediately 
over and parallel to the course of the vessel to be tied ; 
it should not divide more than the integuments: Each 
successive cut ought to be of precisely the same extent as 
the preceding. 

The use of the forceps is obvious, but it may be well 
to remark that they are not to be applied directly to the 
artery itself, or to any large nerve or vessel that may 
be exposed during the operation. 

The sieel director is used for dividing fascisee upon, 
for separating muscular interspaces, and for detaching the 
artery from its sheath ; it 1s of great service in all those 
cases in which a silver knife was formerly used by many 
operators, In exposing a vessel, as a gencral rule, inter- 
vening fascie are divided on the director,’ which is 
inserted through a small hole, made by pinching up the 
parts with the forceps, and cutting with the blade of the 
knife on the flat. Muscular interspaces, if large, are 
most conveniently separated with the fore-fingers, conti- 
guous tendons with the point of the director. It is im- 
portant to avoid opening the fascize of muscles and the 
sheaths of tendons, since, in the living, wounds of either 
may be followed by diffuse suppuration and i conse- 
quences. 

To free the vessél from its sheath, a small hole must 
be made in the latter, as in opening a fascia. The margins 
of this aperture being alternately seized with the forceps, 
the point of the director. should be insinuated between 
them and the coats of the vessel—by a gentle headed 
movement of the point. This separation ought to include 


1 Fig. 4, p. 5. 
n 
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the whole circumference of the artery, but: as little as 
possible of its length, so as to avoid injuring to any great 
extent the small vessels (vasa vasorum) which nourish 
the external coats of the vessel ; and for the same reason 
the artery should never be raised from its bed. 

An aneurism needle, with a very large curve, will be 
found most convenient on the dead body ; besides its ob- 
vious purpose, it may, in its passage round the vessel, 
separate any remaining adhesion between this and its 
sheath. In passing the needle, the point is generally in- 
serted between the vessel and any neighbouring structure 
there may be a risk of including in the ligature. 

The operator, seizing one side of the already separated 
sheath with the forceps held in his left hand, should pass 
the point of the needle, unthreaded, between it and the 
artery, and bya gentle to-and-fro movement endeavour to 
carry the point round the vessel, without including any of 
the contiguous structures, till the eye projects slightly on 
the opposite side. 

Should any of the loose cellular tissue of the sheath 
be carried before the point of the needle, this may now 
be scratched through with the finger-nail, or divided with 
the scalpel, cutting on the needle with the blade directed 
away from the artery. : 

The eye being thus freed, and the operator having 
ascertained that the vessel is the only structure embraced 
by the needle, may now thread one end of the ligature 
through the eye and withdraw the needle, carrying the 
loop of ligature along with it beneath the artery. Having 
unthreaded the needle, and left the ligature in position, a 
single knot should first be formed, and the ends of the 
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silk be grasped by the thumbs and forefingers passed down 
as near to the vessel as possible; the knot may now be 
drawn tight, and secured by a second, tied over it. - It is 
essential to pass the fingers down to the vessel before 
tightening the ligature, in order to avoid disturbing its 
connections, and also the more accurately to appreciate 
the amount of force applied. | : 

On the living subject, the vessel should be compressed 
between the finger and the ligature before tying the knot, 
to ascertain if the circulation is controlled and that the 
ligature has been placed on the right vessel. 

The retractors and blunt hooks are for holding aside 
the edges of the incision, and: for guarding other impor- - 
tant structures which may be exposed from injury. 

We shall describe the operations for ligature of the 
various arteries im the order in which they should be 
practised on the dead subject, and shall omit those which 


rarely, if ever, come under our notice on the living 
poeye 


LIGATURE OF ARTERIES OF UPPER EXTREMITY. 


We strongly advise the student to begin by ligaturing 
the vessels of the upper extremity, as he will, by so doing, 
meet with fewer difficulties and gain much experience 
before attempting the more difficult operations on the 
lower extremities. and head and neck. 

_ .."The vessels which may here reqvire ligature are the 
radial, the ulnar, the brachial, and the axillary. 

We shall begin with the radial, that being the easiest 
‘vessel to secure. 


pg ® 


86 LIGATURE OF RADIAL ARTERY. CH. IV. 


THE RADIAL ARTERY. 


I. Course and Relations.—The radial artery commences 
at the bifurcation of the brachial into the radial and ulna 
opposite the middle of the bend of the elbow, and after 
coursing down ‘the fore-arm to the styloid process of the 
radius, curls over the back of wrist, enters the palm 
between the first and second metacarpal bones, and ter- 
minates by inosculating with the ulnar to form the deep 
palmar arch. 

It is divided anatomically into three parts, viz. :— 

1. In front of fore-arm. 
2. On back of wrist. 
3. In palm of hand. 

Surgically, we have to consider the 1st and 2nd parts 
only; the third being situated deep in the palm and 
inaccessible to hgature. 


]. RADIAL ARTERY IN FORE-ARM. 


Course and Relations.—The course of this vessel will 
be sufficiently accurately indicated by a line drawn from 
midway between the condyles of the humerus to a point 
half an inch internal to the styloid process of the radius © 
at the wrist. In the upper third of its course, it lies 
between and is somewhat overlapped by the supinator 
longus on the outer side, and the pronator teres on the 
inner side; but lower down in the fore-arm it is found 
more superficially, between the tendons of the flexor 
carpis radialis on the inner, and the supinator longus on 
the outer side. In the whole of its course under con- 
sideration, the vessel is found in the outermost inter- 
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muscular space of the front of the fore-arm, and is covered 
by nothing but the integuments and deep fascia, or rather 
it is only necessary to divide these to expose the artery, 
except in its upper third, where, in addition, the contiguous 
muscles must be separated from each other. 

It lies upon, from above, downwards— 

1. The tendon of biceps. 
. The supinator radii brevis. 
. The pronator teres. 
. The radial origin of flexor sublimis digitorum. 
. The flexor longus pollicis. 
. The pronator quadratus and 
7. The radius. 
It is accompanied by two vens comites, and has the radial 
nerve to its radial side in its middle third only. 

Position of Operator and Arm.—The arm should be 
extended in the supine position and drawn away from 
the chest, the operator standing facing the subject on the 
outside of the right arm and on the inner side of the left, 
as one or the other arm may be the site of operation. 

Operations.—A ligature may be applied to this vessel 
in any part of its course: we propose to tie it in its lower 
and upper thirds, so as not to injure the fore-arm for 
amputation in the middle third. 

Upper Third.—To tie the artery in its upper third, fale 
an incision three inches long in the course of the vessel, 
commencing two inches below the bend of the elbow and 
running towards the wrist, search for the most external 
white line in the deep fascia ; this marks the intermustular 
space in which lies the artery; it may be known by the 
direction of the fibres of the contiguous muscles, those on 
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* 


the outer side belonging to the supinator longus running 
straight downwards, whilst those on the inner side, 
forming part of the pronator teres, run downwards and 
inwards.} a 

Having opened the fascia at this spot, use the finger or 
the director to separate the muscles, clear the artery from 
its connections to as small an extent as possible, and apply 
the ligature from without inwards, to avoid the possibility 
of including the radial nerve. 

Should the ven comites be included in the ligature no 
harm will come. Rules having been already given for 
opening the sheath and passing the needle, &c., they will 
not be again repeated under the special directions for 
tying each vessel. 

Lower Third.—An incision should be made in the 
direction of the line above indicated,? commencing three 
inches above the wrist, and extending downwards for 
two inches. This should fall between the tendons of the 
flexor carpi radialis and the supinator longus; inmediately 
beneath the integuments the superficial radial vein is 
usually found. 

Pushing this aside, divide the deep fascia on the direc- 
tor, and the artery will come into view, surrounded by its 
ven comites and an imperfect sheath, both of which must 
be separated with the point of a director, and the liga- 
ture passed. 3 

The vessel herg rests on the pronator quadratus. 

} “Should the student have made a mistake and found a wrong muscular 
interspace—say that, for example, between the pronator and. flexor carpi 


radialis, he will easily perceive his error by noticing that the fibres on both 
sides run downwards and slightly inwards. 


? Viz., from middle of the bend of the elbow to a point half an inch 
internal to the styloid process of the radius. 


cH. Ly. ' LIGATURE OF RADIAL ARTERY. | 39 


Abnormalities.—Should the vessel not be found in its 
usual place it will probably be found in one of the follow- 
ing situations : 

1. Superficial to the deep fascia. 

2. On the supinator longus muscle instead of to its 
inner side. 

8. Above the extensors of the thumb instead of beneath 
them. 

Collateral Circulation.—The collateral circulation 
between the ulnar and radial is so free that in practice 
one vessel is never tied without the other being secured 
at the same time, except in the case of a wound of either 
vessel, when both ends are secured in the wound. 


2. RADIAL ARTERY AT WRIST. 


Course and Relations.—The course of the radial at the 
wiist may be roughly indicated by a line drawn over the 
extensors of the thumb from a point on the front of the 
fore-arm half-an-inch internal to the styloid process of the 
radius to the posterior part of the first interosseous space, 
which can be easily felt on the back of the hand. | 

It here winds over the external lateral ligament, the 
trapezium, and dorsal ligaments of carpus, and disappears 
between the two heads of the first dorsal interosseous 
muscle. | 

The vessel is here covered by the skin and fascisze and 
some subcutaneous veins and nerves, branches of the radial. 
It is crossed by the extensors of tht thumb, viz. :—the 
extensor ossis metacarpi pollicis, the extensor pryni in- 
ternodii pollicis, and just before it sinks into the palm by 
the extensor secundi internodii pollicis, and is contained 


Fig. 10. Diagram of th: Collateral Circulation of the Arm. 
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in a triangle bounded by the extensor secundi, the ex- 
tensor primi, and the end of the radius. 

Operation.—Make an incision through the skin about 
an inch jn length over the course of the vessel from the 
styloid process of the radius parallel to the tendon of the | 
extensor ossis metacarpi pollicis, Next carefully divide 
the deep fascia, and the vessel will be exposed and may 
be secured in the usual way. 

This operation can seldom be required except for 
wounds of the artery in this situation, when the proper 
treatment would be to tie both ends at the bleeding spot. 


ULNAR ARTERY. 


The ulnar artery commences at the bifurcation of the 
brachial a little below the bend of the elbow, and, after 
running obliquely down the front of fore-arm, crosses the 
annular ligament and terminates in the superficial palmar 
arch by anastomosing generally with the superficialis vole. 

Anatomically, it is divided into three parts :— 

1. In the fore-arm. 

2. At the wrist. 

3. In the palm. 

Surgically, we have only to deal with the first part. 


ULNAR ARTERY IN FORE-ARM. 


Course and Relations.—The ulnar artery, in the part 
of its course with which we are congerned, extends with 
a slight curve from the middle of the bend of the elbow 
to the radial side of the pisiform bone. In the ‘upper 
part of its course it runs obliquely ; being deeply seated 
and covered by all the superficial flexor muscles excepting 
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the load carpi ulnaris, namely the pronator teres, the 
flexor carpi radialis, the palmaris longus, and flexor sub- 
limis digitorum. 

It rests upon the brachialis anticus and the flexor 
profundus digitorum, and, close to its origin, is crossed by 
the median nerve, which previously lies to its inner side 
for about one inch. 

In the lower part of its course it rests on the flexor 
profundus, and has the flexor carpi ulnaris on its inner 
side and the innermost tendon of the flexor sublimis dig!- 
torum on the radial side. 

The artery is accompanied by two venz comites and 
has the ulnar nerve to its ulnar side in the lower two- 
thirds of its course. 

It is covered here by skin, superficial and deep 
fascia, and is often slightly overlapped by the tendon 
of the flexor carpi ulnaris and the superficial ulnar 
vein. 

Operations.—Practically, this artery can only be tied 
in the lower two-thirds of its course ; to expose it be- 
tween the flexor sublimis and flexor profundus digitorum, 
in the upper part of the fore-arm, would necessitate a 
most unwarrantable division of soft parts. It must be 
approached through the innermost intermuscular space 
of the front of the fore-arm, that is between the flexor 
carpi ulnaris and flexor sublimis digitorum. 

Position of Operator and Arm.—The same as for 
ligature of the radial. 

Lower Third.—To expose the artery in its lower third, 
an incision should be. made in the line of the course of 
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the vessel,! commencing three inches above the wrist, 
immediately to the radial side of the tendon of the flexor 
carpi ulnaris, and extending downwards parallel to that 
tendon for rather more than two inches; care should be 
taken to avoid injuring the superficial ulnar vein. By 
dividing the muscular fascia, the border of the tendon of 
the flexor carpi ulnaris will come into view, beneath 
which the artery lies. The vessel being cleared, and the 
veins separated from it, the aneurism necdle should be 
passed from its ulnar to its radial side, to avoid the 
chance of including the ulnar nerve in the ligature. The 
operation is much facilitated by bending the wrist directly 
the above-mentioned tendon comes into view, as this per- 
mits the tendon to be drawn inwards without difficulty. 

Middle Third.—Here the artery lies more deeply, and 
is approached by making an incision two or three inches 
long, to the radial side of the inner margin of the fore- 
arm, in the direction of the vessel: beneath this spot 
the white line which marks the separation between the 
flexor carpi ulnaris and flexor sublimis must be sought, 
and here the muscular fascia must be divided. After 
‘separating these muscles, the ulnar nerve will probably 
first come into view; and to its radial side, overlapped 
‘by the flexor sublimis, will be found the artery. 

This white line may be conveniently found by making 
the incision in the direction of a line drawn from the 
front of the inner r condyle to the radigl side of the pisiform 
bone. : 

* The student should take care not to mistafte the 


1 A line drawn from the front of the inner soeaviat to the radial side of 
the pisiform bone. 


44 LIGATURE OF ULNAR ARTERY. ’ OH. IV. 


interspace between the flexor sublimis and palmaris longus 
for that between the sublimis and flexor carpi ulnaris— 
this he will best do by keeping his incision well to the 
inner side of the fore-arm. 

After separating to some extent the flexor carpi 
ulnaris from the flexor sublimis digitorum the student 1s 
liable, should he have begun his incision too high in the 
arm, to fall into the mistake of making his way too far 
round the inner side of ‘the fore-arm, between the flexor 
carpi ulnaris and the flexor profundus digitorum, instead 
of hitting off the proper division between the latter 
muscle and the flexor sublimis. Under this difficulty 
the best guide is the presence of some small arterial 
twigs emerging from between the flexor profundus and 
flexor sublimis. If these are carefully followed the vessel 
can be easily found. 

Abnormalities.—The chief abnormalities in the position 
of the vessel are :— 

1. It may he beneath the fascia but above the flexor 
muscles. | 

2. It may be superficial to the fascia. 

3. It may run above the fascia in the upper part of 
the fore-arm, but beneath it in the lower part. 

Collateral Circulation (see diagram 10).—The same 
remarks apply to the ulnar artery as to the radial, as to 
the propriety of securing them separately. When both 
vessels are tied aboye the wrist the collateral circulation 
is carried on by the interosseous arteries anastomosing 
with the anterior and posterior carpal branches, and by 
the anterior interosseous with the recurrent branches 
from the deep carpal arch. 
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THE BRACHIAL ARTERY. 


Course and Relations.—The brachial artery, extending 
from the lower border of the tendon of the teres major to 
the bend of the elbow, is covered, except at the last-men- 
tioned place, only by the integuments and deep fascia ; 
at the elbow it has in addition a covering from the tendon 
of the biceps, generally termed the semi-lunar fascia. A 
line drawn from the outer side of the axillary space 
from between the folds of the axilla to the middle of the 
bend of the elbow would indicate its course; or the 
inner border of the biceps muscle sufficiently nearly 
represents it. 

In the upper part of its course the artcry lies to the 
inner side of the humerus, resting on the triceps (from 
which it is separated by the musculo-spiral nerve and 
superior profunda artery). It then rests on the insertion 
of the coraco-brachialis, and in the lower part in front of. 
the humerus, on the brachialis anticus. The vessel is 
accompanied by two ven comites, and is crossed ob- 
liquely by the median nerve where it lies on the coraco- 
brachialis, the nerve being first on its outer and then on 
its inner side. These are all contained in the same sheath 
of fascia. It is worthy of remark that the basilic vein 
lies over the vessel in the whole of its course ; it may be 
found either in the subcutaneous tissue, or beneath the 
deep fascia. - | 

Operations.-—We propose to tie this artery at the bend 
of the elbow, and at two points in the upper arm. * 

Position of Arm.—The arm should be extended frum 
the side and rotated outwards. ° 
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Position of Surgeon—The surgeon should stand 
whilst tying the artery between the arm and the thorax. 

’ Bend of the Elbow.—Here the artery is very near the 
surface, being covered by the skin, superficial fascia, and 
deep fascia, which is blended with the semilunar ‘fascia of 
the biceps; the vessel lies between the tendon of the 
latter muscle and the median nerve. To expose it, make 
an oblique incision, beginning two inches above the bend 
of the elbow, parallel to the inner border of. the biceps, 
and corresponding to the line of the artery; push aside 
the median basilic vein, and divide the fascia:of the biceps 
on the director; the artery will be found immediately 
beneath. In this operation, care is required both in 
dividing the integuments and the semilunar fascia; for 
beneath the former is the basilic vein, while the latter 
covers the brachial artery. The aneurism needle should 
be passed from within outwards. | 

Middle Third—The brachial artery is reached in its 
middle third by an incision from two to three inches in 
extent, along the inner border of the biceps muscle. : The 
skin, superficial, and deep fascia will have to be divided, 
and the basilic vein carefully avoided. The vessel will be 
found with the ulnar nerve to its inner side, the median 
nerve either bearing the same relation to it, or lying in 
front of it. The sheath of the biceps should not be 
opened in this operation; it is a gratuitous injury, and 
adds to the difficulty of exposing the vessel, and to the 
danger when operating on the living. 

The upper third of the brachial trunk may = ligatured 
by making a cut three inches long, beginning beneath the 
anterior fold of thé axilla, and running down the inner 
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margin of the coraco-brachialis and biceps. The subse- 
quent steps of the operation are precisely the same as 
those described in the preceding paragraph. | | 

Abnormalities.—The following are the chief pecu- 
liarities in the position of this artery. It may be found— 

1. In front of the median nerve. 

2. Winding round an extra-developed supra-condyloid 
process, as pointed out by Professor Struthers of Aber- 
deen. 7 

3. Dividing high up the arm—into radial and ulnar. 

4. Covered by various muscular slips. 

5. Breaking up into vasa aberrantia. 

Collateral Circulation (see diagram 10).—After liga- 
ture of the brachial the collateral circulation is carried on 
as follows :— 3 

1. When the ligature is applied above the superior 
profunda principally by small vessels running between 
the subscapular and circumflex above, and the superior 
profunda below. 

2. When between the profundx. By the superior 
profunda anastomosing with the radial recurrent—the 
interosseous recurrent and the anastomotica magna. | 

_ 8. When below the inferior profunda. By the anas- 
tomosis between the superior and inferior profunds on 
the one hand with the recurrent branches from the radial, 
ulnar and interosseous arteries and anastomotica magna 
artery on the other hand. 


e 
THe AXILLARY. ® 


Course and Relations.—The axillary, a continuation 
of the subclavian, commences at the outer border of the 
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first rib and terminates at the lower border of the teres 
major in the brachial. Anatomically it is divided into 
three parts by the pectoralis minor. In the first and 
second part it is deeply seated bencath the pectoral 
muscles, but in the third part it is only partially covered 
by the greater pectoral muscle, the rest of the vessel 
being comparatively superficial. 

1st Part.—Here the vessel rests on the second digitation 
of the serratus magnus and first intercostal space, being 
covered below the clavicle by the integuments, platysma, 
pectoralis major, and deep fascia, the fascia of the pectoral 
muscle, and the costo-coracoid membrane. It lies deeply, 
between the brachial plexus above, and the axillary vein 
below, and is crossed from above downwards by the two 
anterior thoracic nerves, and obliquely from without in- 
wards by the cephalic vein; between it and the first 
intercostal space runs the long thoracic nerve. 

Branches.—Two branches are given off in this part of 
its course, the superior thoracic and the acromial thoracic. 

. 2nd Part.—Here the vessel lies in the loose cellular 

tissue of the axilla surrounded by the cords of the 
brachial plexus, the inner cne of which separates it 
from direct contact with the vein. In addition to the inte- 
guments and pectoralis major, it is also covered by the 
pectoralis minor. 

Branches.—Thoracica longa ; thoracica alaris. 

3rd Part.—The artery here rests on the sub-scapularis 
and the tendons of the latissimus dorsi and teres major 
(fronY above downwards). The muscular spiral and. cir- 
cumflex nerves are here also placed behind it. It is 
covere(l above by the pectoralis major, and below this 
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muscle by the integuments and deep fascia only, and the 
confluence of the basilic vein with the venz comites. 
Occasionally the two roots of the median. nerve unite in 
front of the artery at this spot. | 

On its inner side it has the inner root of the median, 
the ulnar, the internal cutaneous, ‘and lesser internal 
cutaneous nerves, and the axillary vein. 

On its outer side the outer root of the median, the 
muscular cutaneous nerve for a short distance, and the 
coraco-brachialis muscle, which is the guide to it. 

Branches.—Subscapular ; Anterior circumflex; Pos- 
terior circumflex. 

From what is stated above, it is evident that the lige- 
ture of the axillary trunk is no easy task : it may be well 
to mention that in the succeeding operations the knife 
should be used as little as possible, the point of the 
director being put in requisition for the separation of the 
deeper parts. 

The vessel has been tied in all parts of its course, but, 
as the ligature of the second part is rarely practised on 
the living, we shall omit a description of the operation. 


_LIGATURE OF AXILLARY: IN THE FIRST PART 
OF ITS COURSE. 


Position of Operator and Subject.—To tie the axillary 
artery in the first part of its course, that is, immediately 
below the clavicle, the arm should bg raised, to render 
tense the pectoralis major.. The operator should stand 
facing the subject, between the arm and the thorax. ~ 

 Operation.—An incision should be made through thé 
integuments to the extent of three inches,. along the 
E 
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lower border of the clavicle, commencing an inch from 
its sternal end, and continued for about three inches 
nearly to the inner border of the deltoid, but not far 
enough to wound the cephalic vein. The platysma, the 
upper. layer of the fascia of the pectoralis major, the 
muscle itself, and the lower layer of its fascia, must be 
divided in succession ; this will expose the costo-coracoid 
membrane, which must be laid open with great care on 
the director. The arm should now be placed by the side 
so as to relax the pectoralis minor, which generally 
crosses the artery immediately below the spot at which 
we intend to apply the ligature, although it is sometimes 
found nearly covering the artery in this part of its course. 
Should this irregularity occur, the insertion of the muscle 
must be divided to an extent requisite for laying bare the 
vessel. 

The knife may now be laid aside, and the director used 
for separating the vein, to be plainly seen in the lower 
part of the wound, from the brachial plexus above ; behind 
and between these two will be found the axillary artery. 
The. vessel being gently separated from its connections, 
the needle may be passed from below upwards, and the 
parts examined, to ascertain that none of the brachial 
plexus is included in the ligature. 

In the preceding operation the eephalie ¢ vein will pro- 
bably come into view, after the division of the platysma : 
it may be most cpnveniently disposed of by drawing it 
tipwards towards the clavicle. 

In this operation especially we cannot too strongly 
impress upon the student the advantage to be gained by 
a constant examination of the wound with his finger. 
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LIGATURE OF AXILLABY IN THIRD PART OF ITS COURSE. 


Position of Subject and Operator—The arm should 
be drawn away from the side, raised above the head, and 
rotated outwards, so as to expose the cavity of the axilla, 
the operator standing as in the former operation. An 
incision, about three inches long, should be made along 
the inner border of the coraco-brachialis, in the direction 
of that muscle, the axillary and deep fascize divided on 
the director, and the knife laid aside: the artery should 
now be sought and cleared from its connections with the 
point of the director, and the lhgature applied from within 
outwards. 

The structures which here require special care in 
their separation from the vessel are the various veins which 
unite to form the axillary trunk. 

Abnormalhties.—The chief of these is the presence of 
a larger branch than usual, which often gives off several 
of ‘the vessels usually arising from the main trunk, and 
one or more of the artcries of the arm or forearm. This 
branch when present is occasionally surrounded by the 
brachial plexus. 

Collateral Circulation (see diagram 10.)—When the 
axillary is tied below the circumflex and subscapular 
arteries the anastomosing channels will be the same as 
after ligature of the brachial above the profunda supe- 
rior (see Brachial, page 47). Whenethe artery is tied 
above the thoracic axis the anastomosing channels wil) be 
the same as after ligature of the subclavian, in the third 
part of.its course (see Subclavian, page 58). 

When tied in other parts of its course the thoracic 

E2 


52, LIGATURE OF SUBCLAVIAN ARTERY. CH. IV. 


arteries, in addition to the supra and posterior scapular, 
catry on the collateral circulation by anastomosing with 
the - intercostal arteries and the subscapular and its 
branches. 


LIGATURE OF ARTERIES OF IIEAD AND NECK. 


These will comprise the subclavian, innominate, com- 
mon carotid, external carotid, internal earotid, facial, 
lingual, and temporal. 


" LIGATURE OF SUBCLAVIAN ARTERY. 


Course and Relations.—The subclavian artery is 
divided into three parts. The first part is internal to 
the scalenus anticus, the second part is behind, and the 
third part is external to this muscle. The subclavian 
arteries differ somewhat, anatomically, in the first part 
of their course; hence it will be necessary to describe the 
first part of each separately. _ 

First Part of Right Subclavian.—This begins at the 
bifurcation of the innominate behind the right sterno-clavi- 
cular articulation, and runs in a curved direction over the 
apex of the lung, and is covered by the integument and 
superficial fascia, the ceivical fascia, the inner portion of 
the sterno-mastoid muscle—a deeper layer of fascia, and 
the sterno-hyoid and sterno-thyroid muscles. It is crossed 
from above downwards by the pneumogastric nerve and 
filaments of the eympathetic, and, just external to these, 
by the internal jugular, and not infrequently by the ver- 
tebral vein. Beneath that part of the vessel nearest the 
trachea, is found the recurrent laryngeal nerve, running 


upwards and towards the middle line of the body. 
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It rests upon the pleura. It is about one inch long. 

Branches.—Vertebral, thyroid axis, internal mammary. 

First Part of Left Subclavian.—This arises almost 
vertically from the arch of the aorta, and ascends to the 
margin of the first rib. It is deeply seated in the chest, 
having in front of it, in addition to those structures men- 
tioned as covering the artery on the right side, the left 
lung and pleura, and on an anterior plane, and a little to 
its inner side, the left common carotid artery. It is 
crossed by the left innominate vein. 

The pneumogastric, phrenic, and cardiac nerves run 
parallel with the vessel, and are in intimate relationship 
with it. 

On its inner side it has the trachea and left carotid, 
and higher up the cesophagus and thoracic duct. 

At its origin, and for a short distance, it has the 
cesophagus behind it; but nearer its termination it lies on 
the longus colli muscle and inferior cervical ganglion of 
the sympathetic. 

Its outer side is covered by the pleura. It is about 
two inches in length. 

Branches.—As on right side. 

Second Part of Subclavian.—This lies between the 
two scalene muscles. It is about three-quarters of an 
inch long and is the highest part of the arch described by 
the artery. It here rests on the pleura and has the cords 
of the brachial plexus above it. In front it is in relation 
with the scalenus anticus muscle, which separates it from 
the phrenic nerve, and more superficial to it ard the 
sterno-mastoid with the a a common integuments, 
and fascise. 
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Branches.—Superior intercostal. 

Third Part of Subclavian—tThis portion of the sub- 
clavian, which lies external to the scalenus, inclines down- 
wards and outwards over the first rib, at the outer border 
of which it takes the name of the axillary. 

It is covered by the integument and superficial fascia, 
in which are a few trivial branches of the cervical plexus 
of nerves; by the platysma and deeper layer of cervical 
fascia, by more or less of the clavicular origin of the sterno- 
mastoid, according to the muscular development of the 
subject. It is here contained in a triangle, bounded by 
the clavicle, the omo-hyoid, and outer border of sterno- 
mastoid muscle. In this triangle it is crossed from above 
downwards by the external jugular vein, and is more or 
less covered by the supra-scapular, posterior scapular, 
and other unnamed veins, which often form a plexus 
very embarrassing to the surgeon in operating on the 
living subject. A process of fascise, prolonged from the 
omo-hyoid muscle to the first rib, is here stretched in 
front of it, and the supra-scapular artery runs across the 
triangle parallel to the clavicle. The nerve to the sub- 
clavius muscle, and its accessory branch to the phrenic, 
also cross the artery at this spot. There is likewise in 
fat subjects a good depth of cellular tissue and fat be- 
tween these different layers of fascia. Above the vessel 
is the omo-hyoid and the brachial plexus. Below, but 
on an anterior plane, is the subclavian vein. It is about 
one inch long. 

Branches.—As a rule, none; occasionally, the posterior 
scapular. | 

Operations—The subclavian artery, so far as it con- 


CH. IV. LIGATURE OF SUBCLAVIAN ARTERY 55 


cerns us in operative surgery, may be considered to 
commence on both sides of the body, behind the sterno- 
clavicular joint, and to extend in an arched direction as 
far as the lower border of the first rib; for it is only 
within these limits that a ligature can be applied. 

There are two points at which it is thought justifi- 
able. to attempt to expose the vessel—namely, between‘ 
its commencement and the inner border of the scalenus 
anticus, and from the outer border of this muscle to 
its termination. 


LIGATURE OF FIRST PART OF SUBCLAVIAN. 


The subclavian having been tied on the living body, 
internal to the scalenus, by several surgeons of the highest 
reputation, we shall not venture to omit the description 
of this operation. But it is sufficiently obvious that it is 
a matter of some difficulty to ligature this part of the 
artery without injury to the neighbouring structures ; 
indeed, on the left side the operation requires the greatest 
care even on the dead subject, as the vessel lies deeper 
than on the opposite side, and, being less transverse in 
its direction, is more completely obscured oy the internal 
jugular and vertebral veins. 

Position of Subject.—The head should be thrown back 
(on living subject as far as possible without impeding 
respiration) and the arm brought well down to the side 
so as to depress the shoulder as much as possible. . 

Position of Operator.—Behind the shoulder of a side 
on which he is about to operate. 

Operation.—Make an incision along the anterior. 
border of the sterno-mastoid muscle, beginning two inches 
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above its insertion and ending at the sternum; let it be 
joined at this point by a cut of the same length, running 
along the inner end of the clavicle and reflect the flap 
thus formed ; divide the fascia and the sternal attachment 
of the mastoid muscle, the sterno-hyoid and sterno-thyroid ; 
with the point of the director separate the cellular tissue 
from the deeper parts and search for the vessel just above 
the sterno-clavicular joint. If the operation be on the 
right side of the body, in all probability the carotid will 
be first exposed, and this may be traced down to its origin, 
on the outer side of which lies the subclavian. The liga- 
ture is to be applied to that part of the vessel which is 
between the internal jugular vein and the origin of the 
carotid; it should be passed from below upwards, and 
care should be taken lest the recurrent nerve be included 
with the vessel. In turning the needle around the vessel, 
it is well to bear in mind that the sac of the pleura is 
within reach of injury. 


LIGATURE OF THIRD PART OF SUBCLAVIAN., 


Position of the Subject.—The subject should be placed. 
horizontally, with the head thrown back and the shoulder 
depressed as in the operation on the first part. 

Position of the Operator.—The same as in the former 
operation. | 

Operation.—Having drawn the integuments gently 
downwards over the clavicle, make an incision three 
inches in length along the upper border of that bone, 
comifiencing at the outer margin of the sterno-mastoid 
muscle, | 

When the tension is taken off the ‘skin, the incision 
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will be found to occupy a line about half an inch above 
and parallel to the. clavicle. 

The object of proceeding is to avoid wounding the 
external jugular vein, which will be now. exposed at the 
inner end of the incision. 

The vein should be now hooked to the inner end of 
the incision, or, should it be much in the operator’s way, it 
may be divided, after a double ligature has been applied. 

Occasionally, in muscular subjects, the sterno-mastoid 
will be found overlapping more or less of the artery, 
or even in contact with the trapezius, thus leaving little 
or no Interval between these two muscles. Should this 
be found to be the case, the mastoid must be carefully 
divided. The deeper layer of the fascia should be now. 
carefully cut through, and the omo-hyoid muscle recog- 
nised at the upper part of the wound. This, as before 
stated, with the clavicle and the outer border of the 
sterno-mastoid, forms a triangle in which the vessel will 
be found. 

Having laid aside the knife, search in this triangle with 
the fore-finger of the left hand for the external border of 
the scalenus anticus, and, having found it, trace it down- 
wards to the first rib, and endeavour to make out the 
tubercle situated at its insertion into the inner border of 
this bone. 

The tubercle being thus found, the finger should be 
kept on it, whilst the point of the director is employed 
to expose the artery, which lies immediately behind 
and rather external to the point where the scalenus joins 
the first rib. Detach the vessel from the brachial plexus, 
and pass the ligature from above downwards, as there is 
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but little danger of including the subclavian vein, which, 
indeed, need not be seen during the operation. 

Should the supra-scapular artery come into view 
during the operation, it must be carefully avoided, as 
the collateral circulation depends in part on this vessel. 

The fascia covering the scalenus anticus must not be 
interfered with, lest the phrenic nerve be injured. 

Alnormalities.—1st. As to origin—for these we refer 
the student to the works on Anatomy. 

2nd. As to course—the artery may run in front of the 
scalenus anticus or through its fibres ; the vein has been 
seen behind the scalenus anticus. 

3rd. As to branches—one or more branches may 
arise from the third part of this vessel. 


COLLATERAL CIRCULATION (see diagram 10, p. 60). 


I. When a ligature 1s applied to the first portion.— 
The collateral circulation may be carried on by the 
superior thyroid anastomosing with the inferior thyroid, 
the vertebral of one side with the vertebral of the other 
side, the internal mammary with the thoracic inter- 
costals, the superior intercostal with the thoracic inter- 
costals, and the princeps cervicis with the deep cervical. 

Il. When a ligature 1s applied to the third portion.— 
The collateral circulation may be carried on by three. 
chief sets of branches :— 

1. A posterior set ; consisting of the supra-scapular and. 
posterior scapular, anastomosing with infra-scapular, sub- 
scapular, and dorsalis scapular arteries. 

2. An internal set; consisting of the internal mam- 
mary, superior intercostal, and aortic intercostal arteries, 
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anastomosing with the short and long thoracic and the 
infra-scapular, dorsalis scapular, and sub-scapular arteries. 

3. A number of small unnamed vessels passing through 
the axilla from the subclavian above to the axillary 
below. 


LIGATURE OF ae INNOMINATE. 


As ligature of the innominate has received the coun- 
tenance of many eminent surgeons, though only once 
successful in its result on the living body, we shall de- 
scribe a method of performing the operation. 

Course and Relations.—The vessel in question is from 
an inch to two inches in length, and runs {rom the arch 
of the aorta to the right sterno-clavicular articulation ; its 
course is oblique, from left to night; at first lying in front 
of the trachea, but subsequently getting to its right-hand 
side. At its origin it is crossed by the left innominate 
vein, higher up it has the right vena innominata on its 
outer side, while behind and between the two is the right 
pneumogastric nerve. The pleura and right lung are also 
in close relationship with it behind. 

Position of the Subject and Operator.—The head of 
the subject should be thrown back and its face turned 
towards the left side; the operator should stand behind 
the left shoulder. 

Operation.—An incision may be made, commencing 
at the upper border of the sternum in the mesial line, 
and extending up into the neck for three inches, along 
the anterior margin of the sterno-mastoid muscle} this 
incision alone may be employed, or another may be. 
added, which should run for about an inch along the 


Fig. 10. Diagram of the Collateral Circulation of the Arm. 
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upper border of the clavicle and join the first at the top 
of the sternum. ‘The skin, the cervical fascia, the sternal 
attachment of the mastoid muscle, the sterno-hyoid, and 
sterno-thyroid muscles being divided in succession, the 
point of the director should be used to break away. 
the cellular tissue behind the sterno-clavicular joint, and 
to search between it and the mesial line for the inno- 
minate artery. Should the subclavian or carotid trunks 
come into view, they will be recognised respectively by 
their direction, and they may be made use of as guides to 
the situation of the innominate, around which the liga- 
ture should be passed from without inwards. 


LIGATURE OF THE COMMON CAROTID.. 


Course and Relations.—The common carotids, in the 
study of operative anatomy, may be considered to have 
the same course and relations on both sides of the body ; 
as that part of the left carotid which differs from the right 
is beyond the reach of the ligature. We may therefore. 
consider that the carotid commences behind the sterno- 
clavicular joint, and extends as high in the neck as the 
upper border of the thyroid cartilage. Its course is in- 
dicated by a line drawn from between the angle of the 
jaw and the mastoid process, to a point half an inch 
external to the sternal end of the clavicle; the best line 
to follow, however, in making incisions for exposing the 
vessel, is that of the anterior border of the sterno-mastoid. 
The vessel in the lower half of its course lies deeply and 
is overlapped by the sternal origin of. the sterno-mastoid, 
the sterno-hyoid, and sterno-thyroid muscles, beside the 
various layers of cervical fascia; after a short distance 
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these muscles diverge, and it pursues its course more 
superficially to its termination. At a variable distance 
above the clavicle, although generally on the level of the 
cricoid cartilage, the omo-hyoid muscle crosses the artery 
obliquely from without inwards. In the upper part of 
the neck the vessel is only separated from the integu- 
ments by the platysma, cervical fascis, and its own 
sheath ; and is crossed by the facial, lingual, and superior 
thyroid veins, and the little sterno-mastoid artery, a 
branch of the superior thyroid. In front of its sheath 
is the descendens noni nerve, with its communicating 
branches, while within the sheath, on the outer side of 
the artery, are the pneumogastric nerve and internal 
jugular vein, the nerve being behind and between the 
two. 

Internally are the trachea, the larynx, the pharynx, 
and the thyroid body. Occasionally the lateral lobe of 
the thyroid body overlaps the artery in the middle of its 
course. 

Behind, it rests on the longus colli, the rectus capitis 
anticus major, and the sympathetic nerves, and has, cross- 
ing behind it low down in the neck, the inferior thyroid 
artery and recurrent laryngeal nerve. 

A ligature may be applied to this vessel in any part 
of its course between the above-mentioned limits. We 
propose tying it in two places; above and below the 
spot where it is crossed by the omo-hyoid. 


ABOVE THE OMO-HYOID. 


_ Position of Subject and Operator.—The head should be 
held back and the face turned to the onnnsite side whilst 
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making the incision, but when the sterno-mastoid has 
been exposed, the assistant should slightly raise the head 
to relax this muscle. 

The surgeon should stand behind the shoulder of ms 
side on which he is about to operate. 

Incision and Operation.—Make an incision along the 
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Septum 


Common Carotid Artery 


Pneumogastric Nerve 
Sheath 





Diagram to show the relations of the common carotid artery to the internal jugular vein and 
pneumogastric nerve. 


A. On the Living Sabject. 


anterior border of the sterno-mastoid in the line of the 
vessel, about three inches in length, having its centre 
Fig. 12. 


Front. 
— Improper place to open sheath 






Internal jugular vein 
Proper situation to open sheath 
Septum 


Common Carotid Artery 


Pneumogastric Nerve 
Sheath 


Diagram to show the relations of the common carotid — to the internal jugular vein and the 
pneumogastric nerve 


B. On the Dead Subject, 
saponte the cricoid cartilage; and after dividing the 
skin, superficial fascia, and platysma, cautiously divide 
the deep layer of fascia on a director, and the anterior 
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border of the sterno-mastoid will be exposed. The head 
being now slightly raised, the mastoid may be drawn a 
little outwards, and after some careful separation with the 
handle of the scalpel the omo-hyoid muscle will be re- 
cognised ; its fibres forming, with those of the mastoid, an 
angle, in which the carotid will be felt pulsating by the 
finger (in the living subject). Should the descendens 
noni now be scen, it may be held aside with blunt 
hooks. The sheath should be carefully opened on the 
inner side, so as to avoid the jugular vein. 

The vein, being larger than the artery, bulges over 
the latter, and may be easily wounded if the sheath is not 
opened well to its inner side, 7.e. over the artery. When 
the sheath is thus opened neither the vein nor the nerve 
should come into view. The above diagrams (jigs. 11 
and 12) illustrate this. 

Should the thyroid veins impede the steps of the 
operation they may be held aside or divided, and both 
ends ligatured. The little middle mastoid artery will 
require tying on the living subject if divided. With the 
point of the director separate the artery from the vein 
and vagus nerve on its outer side, and pass the ligature 
around it from without inwards, to avoid injuring the 
nerve. In performing this operation on the dead body it 
is not uncommon for the internal jugular to be mistaken 
for the carotid sheath, and to be laid open on the di- 
rector ; though there is but little danger of this, except 
when the vein is flaccid and empty, and a the 

artery.! | 


1 T have frequently seen this mistake made by students through mepoot 
ing the above rule—to open the sheath well to ita inner side.—Ep. 
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BELOW THE OMO-HYOID. 


Position of Subject and Surgeon.—The same as for 
the operation above the omo-hyoid. 

Oneration.—Make an incision in the same direction 
as in the former operation, about three inches long, com- 
mencing at the lower border of the cricoid cartilage. 

Having exposed the inner border of the sterno-mas- 
toid, this should be pulled outward, and the sterno-thyroid 
and sterno-hyoid inward ; the omo-hyoid possibly requir- 
ing to be hooked somewhat upwards and outwards. 

The deeper layer of fascia having now been divided, 
the sheath of the vessels will be exposed. On the right 
side the internal jugular vein will be found low in the 
neck, at some distance from the vessel, but on the left 
side the vein approaches the artery, and at the root of the 
neck is somewhat in front of it. The sheath being opened 
as before on the inner side, the vessel should be ligatured, 
the needle being passed from without inwards, taking 
care not to Include the pneumogastric nerve on the right 
side or to wound the jugular vein on the left. 


COLLATERAL CIRCULATION (see diagram 10), 


The superior thyroid anastomoses with the inferior 
thyroid. 

The vertebral with the vertebral of opposite side. 

The princeps cervicis of the occipital with the deep 
cervical, a branch of the superior intercostal. 

The internal carotid with the internal carotid of oppo- 
site side, through the circle of Willis. 

The ophthalmic with the angular. 

The superior thyroid, facial, lingual, eccipital, and 


Fig. 10. Diagram of the Collateral Circulation of the Arm. 
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temporal, with the corresponding arteries of the opposite 
side. 

Abnormahties.—The chief abnormalities of this vessel 
with which we are concerned in operative surgery are : 
1, Variations in its place of bifurcation ; and 2, the occa- 
sional existence of branches. 

1. Bifurcation :— 

A. It may divide higher than usual. 

B. Rarely it divides lower than usual. 

c. Very occasionally two arteries have been found 
low in the neck. 

pb. It may not bifurcate, all the branches being 
given off from a single trunk. 

2. Branches.—It may give off the superior thyroid, 
lingual, and facial. 

EXTERNAL CAROTID. 


Course and Relations.—The external carotid com- 
mences at the bifurcation of the common carotid on a 
level with the upper border of the thyroid cartilage. It 
ascends beneath the hypoglossal nerve, the posterior belly 
of the digastricus, and the stylo-hyoid muscle, and entering 
the parotid gland divides near the neck of the jaw into 
the temporal and internal maxillary arteries. 

It is separated behind from the internal carotid by 
the stylo-glossus, stylo-pharyngeus, stylo-hyoid ligament, 
aud the glosso-pharyngeal nerve. It lies at first, side by 
side with the internal carotid, the latter being external. 
But it soon changes its position and crosses obliquely 
in front of the internal carotid to reach the space between 
the mastoid process and angle of jaw. 


We propose tying this vessel below the spot where it 
F2 
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is crossed by the digastricus and stylo-hyoid muscles. 
Here the only structures covering the artery are the 
integument, platysma, cervical fasciz, and the hypoglossal 
nerve which crosses it from without inwards. 

The vessel lies side by side with the internal carotid, 
which is on its outer and posterior aspect. The two 
vessels may best be distinguished, besides by their posi- 
tion, by the latter being without branches and larger. 
The anterior border of the sterno-mastoid marks the direc- 
tion of the external carotid, and serves as a guide in 
making our icisions. 

Position of Subject and Operator—The same as for 
tying the common carotid. 

Operation.—Make an incision over the anterior margin 
of the mastoid, commencing opposite the hyoid bone and 
running upward for about two inches; the skin, platysma, 
and cervical fasciz being divided, the director should be 
used to clear the vessel, care being taken to avoid injuring 
the hypoglossal and descendens noni nerves. The lingual 
or facial vein may possibly be exposed during the opera- 
tion, and should be held aside. The internal jugular 
vein will be found on the outer side of the artery, and 
separated from it by the hypoglossal nerve. The ligature 
should be passed from without inwards. 


THE INTERNAL CAROTID. 


The internal earotid only admits of being ligatured 
within a short distance of its origin; subsequently its 
course lies so deeply among important structures that an 
attempt to expose it would be unjustifiable. The various 
steps for exposing this vessel in the first part of its course 


CH. IV. LIGATURE OF THE LINGUAL ARTERY. G9 


are precisely those that are described above as necessary 
for ligaturing the external carotid. The ligature should 
be passed from without inwards to avoid the risk of injur- 
ing the vagus nerve, or the internal jugular vein. 


THE LINGUAL. 


Course and Relations.—The lingual artery, after 
leaving the external carotid, rans upwards and inwards 
beneath the posterior belly of the digastricus and _ stylo- 
hyoideus, to the upper border of the greater cornu of the 
hyoid bone, along which it pursues its course, lying on the 
middle constrictor muscle, and beneath the hyoglossus. 

The portion of the artery with which we have to deal, 
is that lying beneath the last-named .muscle. Here the 
vessel is covered by the skin, platysma, superficial and 
deep cervical fascize and hyoglossus muscle. 

The anterior and posterior bellies of the digastricus at 
their divergence below, form, with the hypoglossal nerve 
above, and the mylo-hyoideus on the inner side, a small 
space with its apex at the hyoid bone and its base above. 
The floor of the space 1s covered by the hyogtossus muscle, 
and immediately beneath this will be found the lingual 
artery, the course of which is indicated by a dotted line 
in fig. 13. 

Position of Operator and Subject.—The operator should 
stand behind the subject; which should have the head 
thrown back and chin turned to opposite side. 

Operation.—Make a slightly curved incision about two 
inches in length, commencing at the small cornu of the 
hyoid bone, and extending outwards and upwards along 
the upper border of its greater cornu. The skin, platysma, 
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and cervical fascie being divided, the sub-maxillary gland 
will most likely come into view; this being turned up- 
wards, until the hypoglossal nerve is seen, the junction of 
the bellies of the digastricus must be sought, and the 
hyoglossus muscle very carefully divided transversely at 
the point before indicated : the artery will now be plainly 
seen, and the ligature can be placed around it. (The 
lingual vein will usually be seen lying on the hyoglossus. ) 


Fig. 13. 


e of the 
M: I ib id rant H one II lossal 
re Artery. if tie of ibis 


Digastricne. fuscle 





The lingual artery may be exposed by other methods, 


but we have selected that operation which we have per- 

sonally found most convenient and certain of success. 
Abnormahties.—This artery has been seen to arise 

froni the facial behind the sub-maxillary gland, and then 
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‘pass through the mylo-hyoideus to reach the tongue 
(Holden). The branches of the lingual are also very ir- 
regular in their origin, but this fact does not concern us 
in operative surgery. ) 


FACIAL ARTERY. 

We shall omit any description of the course of the 
facial artery; as the only point at which its ligature is 
attempted is where it crosses the lower jaw, at the 
anterior border of the masseter muscle. It is exposed by 
an incision an inch in length, parallel to the body of the 
lower jaw; crossing the anterior margin of the masseter 
muscle at the lowest point of its insertion. The skin, 
platysma, and fascia must be divided, and the artery 
carefully separated from its vein on the outer side. The 
direction of the vessel will, of course, be at right angles to 
that of the wound. 


TEMPORAL ARTERY, 

The main trunk of this artery, after leaving the parotid 
vland, passes upwards over the zygoma, just in front of 
the pinna of the ear. To tie the vessel, an incision should 
be made an inch in length, just in front of the antitragus, 
and crossing the zygoma at right angles; the skin and 
fasciee must be divided, and the vessel sought for in thie 
dense cellular tissue which is found at this spot ; the vein 
lies posteriorly. 


€ 
LIGATURE OF VESSELS OF ABDOMEN AND LOWER 
& 


| EXTREMITY. 
We propose to proceed with the ligature of the vessels 
of the trunk and lower extremities, in order, from 
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above downwards, commencing with the common iliac 
artery. 


LIGATURE OF COMMON ILIAC. 


Course and Relations.—The common iliac arteries, 
commencing at the bifurcation of the aorta on the left side 
of the fourth lumbar vertebra, extend downwards and 
outwards, diverging from each other, until just short of 
the sacro-iliac joint, where they give off the external and 
internal iliac trunks. The artery of the right side is thus 
rather longer than that of the left; both lie on the inner 
border of the corresponding psoas muscle, and are crossed 
by the spermatic vessels and the ureter ; the vessel of the 
Jeft side has also in front of it the inferior mesenteric 
artery, and the sigmoid flexure of the colon. The iliac 
veins are found internal to, and on a lower plane than, 
their companion arteries, and their junction is effected 
beneath the upper part of the right iliac artery. Both 
vessels are covered by the muscles of the anterior abdo- 
minal wall, and he behind the peritoneal cavity and small 
intestines. A line drawn from the left side of the navel 
to the centre of Poupart’s ligament on either side, pretty 
nearly indicates the direction of the course they pursue. 

Operation.—This vessel has been secured by two dif- 
ferent methods of proceeding :—First, that of Dr. Mott, 
which was founded on the operation adopted by Mr. 
Abernethy for tying the external iliac ; and secondly, that 
of Sir P. Crampton. The former surgeon secured the ves- 
sels by an incision made anteriorly through the abdominal 
muscles. The latter, by an incision extending from the 
last rib to the crest of the ilium. 
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We shall describe both modes of proceeding. 

Position of Surgeon.—On the same side as that of the 
vessel he is about to ligature. 

1. The Anterior Operatiun.—To apply a ligature to this 
vessel, divide the integuments to the extent of five inches, 
beginning at a point an inch below and two inches nearer 
the middle line than the anterior superior spine of the 
ilium, and extending from this point upwards with a slight 
inclination outwards. The three abdominal muscles must 
be recognised and separately divided, and the fascia trans- 
versalis cautiously cut upon the director, commencing at 
the lower end of the wound, where this fascia is more 
easily recognised, and where there is a deeper substratum 
of fat between it and the peritoneum; the subperitoneal 
fat ought now to be seen, and from this stage of the 
operation the knife should be abandoned. An assistant 
should hold open the wound, while the operator raises the 
peritoneum and its contents with his left hand, pushing it 
upwards and inwards, and separating it from the iliac fossa 
with the point of the director, until the psoas muscle 1s 
reached. Immediately internal to this muscle, at the 
posterior part of the pelvic brim, the artery will be found ; 
its connections being detached to a small extent, the 
aneurism needle, which should be of a suitable shape, may 
be passed from within outwards, as this best secures the 
safety of the corresponding vein. 

Little thought need be bestowed, cyiring the operation, 
on the spermatic vessels and ureter, as they generally rise 
with the peritoneal sac, and adhering to its under surface, 
are scarcely observed. 

We have described this operation as if performed on 
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the right side of the body: on the opposite side its difficulty 
is increased by the presence of the sigmoid flexure of the 
colon, which crosses the vessel at its bifureation, and must 
be raised before a ligature can be applied. 

2. Posterior Operation. Position of Subject and 
Operator.—The subject should be placed on the opera- 
ting-table, with a block beneath the loins on the side on 
which the artery is to be tied, so as to incline the body 
over to the opposite side, and the shoulder and trunk 
bent a little forwards to render the lumbar integuments 
tense. ‘The surgeon should stand behind the side on 
which he is about to operate, having his assistant oppo- 
site him. 

Operation.—Make an incision from the cartilage of 
the last rib downwards and forwards to the crest of the 
ilium, about four inches in Jength ; divide successively the 
external and internal oblique and the transversalis muscles 
on a director. The external incision may be extended 
along the crest of the illum if necessary, and the muscles 
above-mentioned separated from it. 

The fascia transversalis must now be divided, and 
the peritoneuin and intestines raised, and the vessel will be 
found on inner border of psoas. The ligature can now be 
passed and the vessels secured as in the former operation. 

Abnormaltities.—The chief peculiarity concerning us 
as surgeons is the variation in the length of this vessel ; it 
is usually about one inch and a half long, but it has been 
found less than half an inch and as long as four inches 
and a half. 

In one instance it has been found wanting the external 
and internal iliac arising from the aorta. 


~T 
or 
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Occasionally a large branch springs from it, such as 
the renal, or a lumbar artery. 

The place of division of the aorta and the bifurcation 
of the common iliac vary very considerably. 

Collateral Circulation (see diagram 14).—The middle 
sacral anastomoses with the lateral sacral; the internal 
mammary with the epigastric; the ilio-lumbar with the 
lumbar arteries from the aorta; the arteries of the viscera 
of either side across the middle line; the pubic arteries 
behind the symphysis pubes. 


INTERNAL ILIAC ARTERY. 


The internal iliac artery, Jeaving the common iliac at 
the sacro-iliac joint, runs downwards and forwards towards 
the great sciatic notch ; it is crossed in front. by the ureter 
descending into the pelvis; behind the vessel is found its 
corresponding vein with which it is generally pretty closely 
connected. ‘The same opcration is necessary for tlie liga- 
ture of this vessel as was described for the common iliac ; 
the artery, however, must be sought below the pelvic brim, 
and great caution will be required to clear it from the veins 
which often unite on its inner side. 

Collateral Circulation (see diagram 14). 

The lateral sacral anastomoses with the lateral sacral 
of opposite side and with the middle sacral. 

The sciatic with the internal circumflex. 

The visceral branches of the internal iliac with those 
of opposite side. 

The inferior mesenteric with the hemorrhoidal. 

The pubic branch of the epigastric with the artery of 
opposite side. 


Fig. 14. Diagram of Collat:ral Circulation after Ligatures of Arteries of Abdomen and 
Lower Extremity. 
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The ilio-lumbar with the last lumbar artery. 

The circumflex iliac with the ilio-lumbar and gluteal 
arteries. 

The pudic with the opposite pudic. 


THE EXTERNAL ILIAC. 


Course and Relutions.—The external iliac artery ex- 
tends from the sacro-iliac joint to the centre of the crural 
arch ; following the brim of the pelvis for some distance, 
it lies to the inner side of the psoas muscle, and has its 
own Vein internal to it, but on a lower plane. Just before 
its termination, this vessel is crossed at right angles by the 
circumflex ili vein, and obliquely, about the middle of its 
course, by the genito-crural nerve: it lies behind the peri- 
toneal sac and small intestines. This vessel may be tied 
at any part of its course; we shall select a part of its trunk, 
about two inches above Poupart’s ligament, as this 1s a 
sufficient distance from the origin of its branches, the epi- 
gastric and circumflex iliac. 

Position of Subject and Operatur.—The subject should 
be placed on its back ; the operator should stand on the 
same side as the vessel he is about to tie. 

Operation.— Make an incision about three inches in 
length, beginning a little external to the centre of Poupart’s 
ligament, and. half an inch above it, running in a slightly 
curved direction, outwards and upwards towards the 
anterior superior spine of the ilium. Divide separately 
the external oblique, the internal oblique, the transversalis 
' and fascia transversalis. The subperitoneal fat having 
been exposed, push the peritoneum upwards and inwards, 
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and search for the artery on the inner margin of the psoas: 
it may be easily cleared from its connections, and a liga- 
ture applied from within outwards. In this operation the 
connections of the peritoneum need only be disturbed to 
«very small extent. 
Collateral Circulation (see diagram 14). 

1. The ilio-lumbar anastomoses with the circumflex 
iliae. 

2. The gluteal with the external circumflex. 

3. The obturator with the internal circumflex. 

4. The sciatic with the circumflex and superior per- 
forating arteries. | 

5. The internal with the external pudic. 

6. The epigastric with the internal mammary and in- 
ferior intercostals. | 

7. The arteria comes nervi ischiadici, a branch of the 
sclatic, with the perforating. 

8. Other small branches.! 


LIGATURE OF THE FEMORAL ARTERY. 


Course and Relations.—The femoral artery, a con- 
tinuation of the external iliac, commences at the lower 
border of the crural arch, and runs perpendicularly down 
the front and inner part of the thigh, to the junction of 
its middle with its lower third, where it passes through 
the tendon of the adductor magnus and becomes the 
popliteal. 7 | 

When the thigh is abducted and in the proper position 
for tying the vessel, a line drawn from a point midway 


1 See Sir A. Cooper, ‘Guy's Hospital Reports,’ vol. i. p. 50. 
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between the anterior superior spine of the ilium and the 
symphysis pubis to the adductor tubercie on the inner 
condyle will indicate its course. 

In the upper third of the thigh the vessel is super- 
ficial and contained in Scarpa’s triangle. 

In the middle third it is deeply placed amungst 
the muscles in Hunter’s canal. 

In Searpa’s Triangle—This triangle, which corre- 
sponds with the natural depression below the fold of the 
groin, is bounded externally by the sartorius, internally 
by the adductor longus, and is completed above by the 
crural arch. 

Its apex, where the inner border of the sartorius 
first comes into contact with the adductor longus, 1s situ- 
ated about five inches below Poupart’s ligament. It 1s at 
this spot that the vessel is generally tied. 

The artery runs through the centre of this triangle, 
and is superficial, being covered by the skin, superficial 
aud deep fascize and its proper sheath—a small branch of 
the internal cutaneous, and a few filaments of the genito- 
crural nerve ramifying in the supcane fascia are like- 
wise in front of it. 

The long saphenous vein is superficial, and well to its 
inner side. 

The femoral vein in the upper part of the space is 
internal to the artery and on the same plane, but after a 
course of about two inches it graduallypasses behind the 
vessel, and at the apex of the triangle is almost posterior 
toit. At first a distinct septum separates the artery from 
the vein, but lower down.this becomes less distinct, and 
the two vessels are in intimate contact, the vein in the 
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dead body overlapping the artery behind and externally 
—as is seen in the accompanying diagram (jig. 15). 

Hence the common accident of transfixing the vein, 
if any force be used whilst endeavouring to pass the 
aneurism necdle round the artery. 

The anterior crural nerve’ is external to the artery in 
the upper part of the triangle, but this soon breaks up 
into branches, one of which, the long saphenous nerve, 
remains on the outer side of the vessel. 

The length of the femoral artery in Scarpa’s triangle 
is about five inches, 

A large branch, the profunda, is given off about one 
inch and a half below the crural arch. 

In Hunter's Canal.—This canal, so called after John 


Fig. l Oo. 
Femoral Artery 


Femoral Vein 
Sheath 
Diagram showing the relation of the Femoral Artery to the Femoral Vein, 





Hunter, who first tied the femoral artery here, is formed 
by the angle of meeting of the vastus internus on the 
outer with the adductor longus and magnus on the inner 
side ; and is completed above by a strong aponeurosis 
stretching across from the above-mentioned muscles. In 
front of the canal is the sartorius, covered by the skin 
and fasciv. . 

In the canal are contained the femoral artery and 
vein and the long saphenous nerve. 

The vein is behind the artery, and a little to its outer 
side. The nerve is superficial, and commonly internal to 
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the vessel. At the lower end of the canal the nerve 
leaves the artery as the latter passes through the adductor 
magnus, and is accompanied by the anastomotica magna 
artery, a branch of the femoral. This artery is some- 
times of large size, and has been tied in mistake for the 
main trunk. , 

Lagature in Scarpa’s Triangle.. Position of Subject 
and Surgeon.—The thigh should be abducted and placed, 
with the leg slightly flexed, on a block, the surgeon 
standing on the outer side of the limb to be operated upon. 

Operation.—Make an incision, two or three inches in 
length, over .the course of the artery, so that the lower 
part of the incision may be well over the spot where the 
sartorius comes into contact with the adductor longus— 
that is, about five inches below the crural arch. 

Divide carefully the skin and superficial fascia and the 
deep fascia on a director. The margin of the sartorius 
will now come into view, and may be known by its 
fibres, as seen through its fascia, running downwards and 
inwards. This may be gently drawn to the outer side of 

the wound, and the vessel will be felt at the spot where 
this muscle touches the adductor longus. 

Carefully open the sheath of the vessel, and, after 
having well separated it all round from the artery, but as 
little as possible in the length of the vessel, pass the 
needle with great care from the inner to the outer side, 
keeping the point well turned towards éhe artery. 

The vein is very apt to be wounded in this operagion 
if great care be not taken. Should this accident occur, 
withdraw the ligature, apply pressure over the wounded 
vein, and tie the artery higher up. 

G 
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Ligature in Hunter's Canal.—Position of surgeon 
and subject the same as in the former operation.. 

An incision should be made in the line of. the artery, 
commencing about the middle of the thigh and ex- 
tending downwards for three inches. After dividing the 
superficial and deep fascia, thé sartorius will generally be 
seen, and must be drawn to the inner side. The first 
finger should now be passed down the adductor longus . 
towards its insertion into the linea aspera of the femur, 
until the point of the finger rests against the vastus in- 
ternus, at the spot where it is blended with the former 
muscle. Carefully lay open the fascia which connects 
these two muscles, and separate the artery, which will 
now be seen, from the vein and long saphena nerve. 
Pass the ligature from within outwards, taking care that 
the vein which lies behind be not included, adhering as it 
does very firmly to the artery. 

There is often considerable difficulty experienced in 
exposing the vessel in Hunter’s canal, and this generally 
arises from one of two causes: namely, either the first 
incision 1s made too low down in the thigh, or the line of. 
the vessel, before mentioned, is not correctly ascertained 
before commencing the operation. 

In the former case the vessel has passed through the 
tendon of the adductor magnus into the popliteal space, 
and necessarily cannot be found at the spot where the 
student is searching for it, in front of the adductor tendon. 

"In the latter case the incision is generally made too 
much to the outer side of the artery. The sartorius, 
which is here situated well on the inner aspect of the 
limb, is not recognised, and some of the fibres of the vastus 


CH. Iv. LIGATURE OF THE FEMORAL ARTERY. 83 


internus are generally mistaken for it. These are drawn 
to the inner side, the vessels being carried with them, and 
the student vainly endeavours to find the vessel in the 
substance of the vastus and crureus. 

This mistake can always be avoided by remembering 
that the direction of the fibres of the sartorius are down- 
wards and inwards; and the fibres of the vastus internus 
downwards and outwards; so that, should the incision be 
too far outwards after the fascize are divided, the student 
may correct his mistake by noticing that the fibres of 
the muscle he has exposed do not run in the direction 
above described. 

Collateral Circulation (fig. 14).—The profunda anas- 
tomoses, by means of its perforating branches, with the 
articular branches of the popliteal and tibial recurrent ; 
the descending branch of the external circumflex anas- 
tomoses with the articular branches of the popliteal and 
tibial recurrent; the arteria nervi comes ischiatici with 
the perforating branches of the profunda and articular. 

Abnormatities.—In four cases the artery has been 
recorded as dividing into two below the profunda, and re- 
uniting near the opening in the adductor magnus. 

In four instances the artery has sprung from the in- 
ternal iliac, left the pelvis by the great sacro-ischiatic 
notch, and accompanied the sciatic nervé into the pop- 
liteal space. | 

The origin of the profunda varies. dt may arise in some 
instances above the crural arch, in other cases it has deen 
found four inches below it. 

The origins of the circumflex vessels are very irregular. 

G2 


Fig. 14. Diagrain of Collateral Circulation after Ligaturcs of Artertes af Abdomen and 
7 Lower Extremity. —_ 
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ANTERIOR TIBIAL. . 


Course and Relations.—The anterior tibial artery, 
entering the front of the leg through the interosseous 
membrane, beneath the head of the fibula, continues its 
course down the limb, to the first interosseous space on 
the dorsum of the foot. It lies successively on the inter- 
osseous membrane, the tibia, the front of the ankle joint, 
and over the astragalus, the scaphoid, and the internal 
cuneiform bone. In the upper third of the leg it is found 
deep between the tibialis anticus and the extensor longus 
digitorum ; below this it lies between the former muscle 
and the extensor of the great toe, and on the dorsum of 
the foot it intervenes between the extensor proprius 
pollicis and the innermost tendon of the extensor longus 
digitorum. In front of the ankle jomt the artery is 
crossed from without inwards by the long extensor of 
the great toe, and on the dorsum of the foot by the first 
tendon of the extensor brevis digitorum. 

A line drawn from below the inner side of the head of 
the fibula, or rather from the centre of the muscular space 
between the heads of the tibia and fibula, to a point mid- 
way between the malleoli, indicates the course of this 
artery. The vessel in question is approached in any part 
of the leg through the innermost intermuscular space, the 
exact seat of which is indicated by a white line in the 
fascia, just external to, and nearly parallel with, the spine 
of the tibia. The artery can be tied in any part of its 
course; we shall describe the measures necessary for ex- 
posing it in its upper, middle, and lower thirds. 

Position of Subject and Suryeon.—The leg should be 
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extended, the foot being turned inwards, and the tibialis 
anticus put into action, so that the outline of the muscle 
may be noted before commencing the operation. The 
surgeon should stand on the outer side of the leg on 
which he is about to operate. | 

Liyature in the Upper Third. —An incision, three inches 
in Jength, should be made over the artery in the line of 
its course, beginning an inch below the head of the tibia ; 
the integuments, the superficial and deep fascia being 
divided, the subjacent muscular fibres must be separated 
with the handle of the knife, until the interosscous 
membrane is reached. The artery will be found on the 
membrane, and its nerve, 1f it should come into view, 
will be on the outer side. After clearing the vessel 
from its companion veins, the ligature may be passed from 
either side. 

The separation of the tibialis anticus from the extensor 
Jongus digitorum is not always easily effected, as their 
contiguous margins are intimately connected. If, however, 
the line of the vessel be at first correctly ascertained and 
subsequently be rigidly observed, no difficulty will be 
found in falling on the artery at the bottom of the wound. 

Ligature in the Middle Third.—The integuments having 
been divided to the extent of two or three inches over 
this part of the artery in the line of its course, the white 
line which lies nearest to the tilia should be sought in the 
fascia, and over this spot the fascia should be opened. 
Separate with the director the tibialis anticus from the 
extensor longus pollicis, and the artery will be plainly seen 
with its nerve to the outer side; detach the vense comites 
and pass the needle from without inwards. ~~ 
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Dorsum of the Foot.—Here the artery, besides its 
coverings of skin and fascia, has closely binding it down 
a peculiarly dense layer of membrane, which connects the 
sheaths of the contiguous tendons. Its course corre- 
sponds to a line drawn from the front of the ankle, 
midway between the malleoli, to the centre of the first 
metatarsal space. To tie the vessel an incision should be 
made over the artery an inch and a half long, and about 
three inches in front of the ankle joint. Divide the in- 
' teguments and, deep fascia, and the tendon of the flexor 
longus pollicis will be exposed ; lay open the fascia on the 
outer side of this, turn aside the short extensor of the tocs 
if it cross the vessel at this spot, and apply the ligature 
from without inwards. 


POSTERIOR TIBIAL. 

Course and Relations—The posterior tibial artery 
extends from the lower border of the popliteus muscle to 
the internal lateral ligament of the ankle joint; it is 
covered in the upper two-thirds of its course by the 
muscles of the calf and the deep fascia of the leg, in its 
lower third by the integuments and two layers of fascia. 
The vessel lies between the bones of the leg, being rather 
nearer to the tibia; in its upper two-thirds it is found on 
the tibialis posticus, and between the flexor longus digi- 
torum and flexor longus pollicis; lower down it lies on 
the flexor longus digitorum, and lastly on the posterior 
surface of the tibia. The posterior tibial nerve, in all that 
part of the course of the vessel which is within reach, is 


on its outer side. 
We propose tying it im its upper and lower thirds. 
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Ligature of Posterior Tibial in Upper Third of the 
Leg. Position of Subject and Surgeon. The leg being 
flexed and turned on its outer side, the operator should 
stand outside the leg on which he proposes tying the 
vessel. 

Operation.—An incision should be made parallel to 
the inner border of the tibia, and half an inch behind that 
bone. This should be three or four inches in length, and 
ought only to divide the skin, as the internal saphena 
vein usually lies beneath this spot; turn the vein aside, - 
and cut through the attachment of the soleus to the tibia ; 
now-seck for the deep fascia of the leg which separates 
the last-named muscle from the tibialis posticus and deeper 
muscles of the part. Having recognised this fascia, divide 
it, and the artery will be found beneath, lying on the 
tibialis posticus, and surrounded by its companion veins, 
with its nerve to the outer side. Having cleared the 
vessel, pass the ligature from without inwards. This 
artery is sometimes tied by an incision made down the 
centre of the calf, dividing the muscles and deep fascia ; 
but the objection to this operation is the great depth of 
the wound, and the very extensive division of muscular 
fibre which it involves. 

The student should be careful in dividing the tibial 
origin of the soleus, lest he divide also the attachments 
of the deeper muscles to the tibia, and so make his way 
between the latter and the bone down to-the interosseous 
membrane, and 50, of course, miss the artery he is en- 
dea¥ouring to find. This mistake is best avoided by cut- 
ting through the soleus at some little distance from the tibia. 

Ligature > Lower Third of the Leg.—To tie the 
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vessel here an incision should be made, about two inches 
in extent, parallel with the posterior border of the tibia, 
and midway between it and the tendo Achillis; cut through 
the superficial and deep fascia, and carefully divide the 
deeper layer of membrane which binds down the tendons ; 
the artery will be found beneath, lying on the bone, 
between the tendons of the longus digitorum and the 
longus pollicis, and surrounded by its veins. The posterior 
tibial nerve is nearer to the os calcis than the artery. 
The ven comites having been separated, the ligature 
should be. passed between the nerve and the artery. 


PERONEAL ARTERY. | 


Course and Jtelatiuns—The peroneal artery follows 
pretty closely the line of the fibula, lying to its inner side 
on the posterior aspect of the limb. In the upper part 
of its course it lies on the tibialis posticus, and before 
long is overlapped by the flexor longus pollicis, in the 
fibres of which it generally pursues its course to the bottom 
of the leg. 

Position of Subject and Operator.—The leg should be 
flexed and laid on its inner side. The operator should 
stand on the outer side of the leg. 

Operation.—The operator should make an incision 
about three inches in extent along the posterior border of 
the fibula, rather above the middle of that bone. Divide 
the soleus from its fibular attachment, and lay bare the 
deep muscular fascia; open it and search for the vessel 
just behind the posterior border of the fibula. ‘The 
ligature may be passed from either side, as there 1s no 
accompanying nerve. 
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POPLITEAL ARTERY. 


_ Thesubject being turned over on its face, the operator 
should turn his attention to the popliteal artery. 

Course and Relations.—This vessel, entering the space 
of the same name through the tendon of the adductor 
magnus, ends at the lower border of the popliteus. It 
does not pursue its course parallel with the Jong axis of 
the limb, but inclines slightly from within outwards until 
it ends exactly in the middle line of the popliteal space. 
Its course is expressed by a line drawn to the centre of 
the popliteal space, from a point four inches higher up the 

limb and an inch to the inner side of the middle line. 
The artery lies on the back of the femur, the posterior 
ligament of the knee joint, and the popliteus muscle 
successively ; to its outer side, and partially overlapping 
it, is the popliteal vein, and, still more external, the pop- 
liteal nerve. 

Position of Operator.—The operator may stand on the 
outer side of the limb. 

Operation.—The wound for exposing the vessel should 
be nearly four inches long, and should be slightly oblique 
in its direction from within outwards, terminating midway 
between the condyles of the femur. Care should be taken 
in making the first incision not to injure the posterior 
saphena vein. On dividing the integuments and fascia, 
the popliteal nerve will generally be seen; it should be 
drawn to the outer side, and the vessel sought for to its 
inner side, where it will be found lying deep in the pop- 
liteal space with its vein external toit. Separate the artery 
and vein, and pass the ligature from-without inwards. 
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Collateral Circulation. (See Diagram 14.)—The col- 
lateral circulation is carried on by the anastomotica 
magna, the superior articular, the external circumflex 
and termination of the profunda on the one hand, anas- 
tomosing with the inferior articular and tibial recurrent 
on the other hand. 
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CHAPTER V. 
OPERATIONS ON THE GENITO-URINARY ORGANS. 


Amputation of the Penis—Excision of the Testicle—Tapping the Bladder 
through the Rectum—Tapping the Bladder above the Pubes—Lithotomy 
and Lithotrity—The Supra-pubic Oreration— Lithotrity—Lateral Opera- 
tion—Median Operation—Vaginal Lithotomy—Buchanan’s Operation. 


AMPUTATION OF THE VPENIS. 


Tins operation differs from all other amputations, in that, 
while in those it 1s essential to provide a tegumentary 
covering for the stump, it is the design of this to leave 
the corpus spongiosum prominent for the necessities of 
urination. In performing the operation it 1s well to bear 
in mind the retractile nature of the corpora cavernosa, 
for these, after division, tend to draw with them the 
corpus spongiosum downwards towards the scrotum, and 
to embed the orifice of the urethra in the loose integu- 
ment of that part. 

Position of the Operator.—The operator should stand 
on the left-hand side of the body. 

Operation.—The operator, grasping the extremity of 
the penis in his left hand, should draw the integument 
towards the glans; he may now with one vertical sweep 
of'a long knife remove the organ, or he may carry the 
section obliquely through the parts from behind forwards 
and above downwards, so as to leave the corpus spongiosum 


the most prominent of the three bodies ie the surfnce of 
the stump. Again, he may divide the skin In a circular 
manner, and, allowing it to retract, may cut the deeper 
structures on a level with the lower margin of the wound 
in the integument. It is recommended by some surgeons 
to complete the operation by attaching the margins of 
the mucous membrane of the urethra to the cut edge 
of the common integuments of the part. The urethra, 
before being sewn to the external skin, should be split 
into threc divisions, to allow of. its orifice being spread 
out. | ‘ 

Arteries Dinded.—There are gencrally several arteries 
which require ligature in this operation: the two dorsal 
vessels, which are found beneath the skin of the penis on 
its upper surface, the two arteries of the corpora cavernosa, 
which lie deeper, in those bodics from which they derive 
their name, and the superficial pudic. 


EXCISION OF THE TESTICLE. 


Position of the Subject—To remove the testicle, the 
body should be drawn to the edge of the table and the 
thighs separated. 

Position of the Operator.—The operator should stand 
between the thighs, facing the abdomen. 

Position and Duties of the Assistant.—The assistant 
should stand facing the operator, on the right-hand side 
of the body; his duties are to seize thg cord before it is . 
divided by the operator, and prevent it being drawn up 
into the abdomen, and to hold the scrotum aside whilst 
the testicle is being dissected out. 

Operation.—The operator should grasp the hinder 
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part of the scrotum with his left hand, pinching it up, and 
thus throwing forward the testicle and tightening the 
integuments over it and the spermatic cord. Let him 
now make a nearly vertical incision, commencing at the 
external abdominal ring, extending downwards to the 
lower part of the testicle, and laying bare the gland; 
forcing the latter forward by tightening the grasp of his 
left hand, with the point of the scalpel the operator should 
dissect off the coverings of the cord at that point where 
it leaves the testicle. When completely isolated, this part 
may be included in a strong-ligature, or held by an instru- 
ment for the purpose, to prevent the retraction of its upper 
end. It should now be divided just above the epididymis, 
its lower end grasped by the operator, and the testicle 
dissected out from above downwards, while the scrotum 
is held aside by an assistant. 

Arteries Divided.—The superficial pudic artery is 
divided in this operation in making the first incision, and 
in the living body generally requires ligature ; in the sec- 
tion of the cord the spermatic, deferential, and cremasteric 
vessels are divided. 


TAPPING THE BLADDER THROUGH THE RECTUM. 


Anatomy.—Before performing this operation the stu- 
dent will do well to introduce his finger into the rectum 
and endeavour to make out the important anatomy of its 
anterior wall. = « 

« Immediately within the sphincter his finger will come 
upon the bulb and membranous portion of the urethra. 
About one inch and a half from the anus the apex of the 
prostate may be detected, and if the finger be carried on 
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one inch further still, the trigone of the bladder will be 
reached. 

The peritoneal pouch, between the bladder and the 
rectum, will now be about an inch from the point of his 
finger, ze. one inch from the back of the prostate, or 
about 84 inches from the anus. Behind the prostate he 
should endeavour to feel the vasa deferentia, which 
may be generally deteéted as two rounded cords slightly 
diverging from each other. It is at this spot, namely in 
the middle line, immediately behind the prostate and 
between these cords, that the bladder should be 
punctured (see Diagram 16). 

Instruments required. long, slightly-curved trochar 
and canula is all that is necessary. That invented by 
Mr. Cock serves its purpose adiirably.! 

Position of the Subject and Operatur—The subject 
may be placed in the ordinary lithotomy position, or, if 
preferred, on the left side in the obstetric posture. 

The operator should stand facing the perineum in the 
former position of the subject, or on the right side if the 
latter posture is adopted. 

Operation.—Having well oiled the fore-finger of his 
left hand, the operator should introduce it into the rectum, 
and having made out the trigone of the bladder he should 
glide the instrument, with the trochar slightly withdrawn 
into the tube of the canula, along his finger to the spot at 
which the bladder is to be tapped. The trochar should 
be now made to protrude from the canula, and thrypst 
into the bladder, and the trochar withdrawn, leaving the 


1 Mr. Davey, of the Westminster Hospital, has also invented a very use- 
ful instrument for the purpose. | 
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canula in the cavity of the bladder, where, in the living 
patient it should be secured by fastening the end of the 
canula to the margin of the anus. This may be accom- 
plished by means of sutures, or by tying it to the hair 
around this part. 


Fig. \6. 
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TAPPING THE BLADDER ABOVE THE PUBES. 


The bladder should be injected with water before this 
operation is undertaken. 

Anatomy.—A, little above the pubes the peritoneum is 
reflected from the abdominal wall on to the upper part of 
the bladder, leaving, immediately above that bone, about 
an inch anda half of the anterior wall of the bladder 
uncovered by the peritoneum, and only separated from 
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the abdominal parietes by some loose cellular tissue and 
fat (see diagram 16). 

Operation.—The operator should thrust a long curved 
trochar and canula backwards and downwards through 
‘lie linea alba, just above the pubes into the cavity of the 
bladder, and then withdraw the trochar and secure the 
vanula in the bladder when operating oi a living subject. 


PERINEAL SECTION. 


This operation cai hardly be performed with much 
profit on the dead subject, as the parts are somewhat 
distured by the previous operation of lithotoimy. 

Pasition of the Subject.—The subject should be placed 
«1 the ordinary position for lithotomy. 

Instruments required.—Syime’s ste and a straight 
bistoury. 

Position of the Operator.—The operator should sit 
facing the perimeum. 

Operation.—Having passed the staff so that its small 
portion may be situate in the membranous portion of the 
vrethra,! the operator thrusts the bistoury through the 
central line of the perineum, about half an inch in front 
of the rectum, into the groove on the staff, and divides the 
urethra for about three-quarters of an inch by cutting 
from behind forwards in the groove on the staff. 


LITHOTOMY AND LITILOTRITY. 


The methods of removing a calculus from the urinary 
bladder necesshrily differ in the two sexes. 
1 In the living this portion of the staff should be placed in the stricture, 


the wider portion being in contact with the anterior entrance to the stricture. 
H 
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From the male bladder a stone may be removed by 
lithotrity or lithotomy, which latter operation may be 
performed in three situations, viz. above the pubes, by 
the perineum, or through the rectum; from the female 
a stone may likewise be removed by lithotrity and the 
supra-pubic operation, or by urethral dilatation, vaginal 
lithotomy, or the lateral method of Buchanan of Glasgow. 

We shall describe the following operations :— 


. j Lithotrity 
Ist. Those applicable to either sex. . . . The Supra-pubic Opera- 
tion 
‘ . Median Lithotomy 
2nd. Those applicable to the male only . . 47 sateral a | 
3rd. Those applicable to the female only. . Vaginal Lithotomy 


Buchanan’s Operation 


We advise the student, should his subject be either 
male or female, in the first place to practise the steps of 
the supra-pubic operation as far as the stage of opening 
the bladder, and having done this to introduce a stone 
and carefully sew up the incision in the bladder and 
abdominal walls, and proceed to the performance of the 
ordinary lateral operation if the subject be a male, or 
Buchanan’s method if a female. 


1st. Operations that may be performed on either Sex. 
| HYPOGASTRIC LITHOTOMY. 


Having first injected several ounces of water into the 
bladder, a full-sized staff should be introduced and made 
to project on the front wall of the abdomen, just above 
the pubes. 

The operator should next make an incision exactly in 
the middle line through the skin and subcutaneous fasciz, 
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commencing immediately above the pubes and continued 
for about two inches upwards, but not higher, lest the 
peritoneum be injured (see diagram 16). 

The tissues forming the linea alba may next be 
divided on a director, from below upwards, taking 
care not to wound the peritoneum should it descend 
lower than usual on the abdominal wall. 

The operator should now carefully make his way 
through the loose cellular tissue between the abdominal 
walls and bladder, and, lastly, make an incision into 
this viscus by cutting through its anterior wall on to 
the projecting staff! The finger may now be intro- 
duced through this opening, which should be then 
enlarged sufficiently to allow of the easy extraction of the 
stone. On the dead subject there will, of course, be no 
stone in the bladder during the performance of this 
operation. 

A stone or a soft piece of chalk should be now 
introduced, while the edges of the bladder wound are 
held asunder by forceps, and the incisions sewn up, and 
one of the following operations performed :— 


LITHOTRITY. 


As this does not differ essentially in the two sexes we 
shall let one description suffice. 

Three or four ounces of water should be injected 
into the bladder, a soft piece of chalk, about the size 
and shape of an acorn, having been previously jn- 
troduced. 


1 On the living the edges of the wound in the bladder must be secured 
by blunt hooks during the introduction of the forceps. 


H2 
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Position of the Subject—_The subject should le on 
its back, with the pelvis slightly raised on a block. 

Position of the Operator.—The operator should stand 
on the right-hand side of the subject. 

Instruments regquired.—A. lithotrite only is required 
on the dead subject. 

Operation.—Having introduced the lithotrite into the 
bladder, the operator should endeavour to seize the stone. . 
This he may do in one of two ways, viz :— 

Ist. By Brodie’s method. 
2ud. By Civiale’s method. 

Brodies Method.—By this method, the handle of the 
lithotrite being raised, the convex part of its curved 
extremity will be brouglit into contact with the posterior 
wall of the bladder. The operator should now open the 
lithotrite by gently withdrawing with his right hand the 
sliding, or male, blade to some extent, according to the 
size of the stone. The fixed, or female, blade, being at the 
same time firmly held by his left hand, and gently pressed 
downwards towards the rectum, will thus be below the 
level of the other parts of the bladder, and the stone will 
most probably fall into it by its own weight, and will be 
caught by sliding back the male blade. If the stone does 
not thus fall between the blades, the handle of the lithotrite 
may be gently shaken by the left hand of the operator, 
and it will now, probably, be caught. Should it not be 
grasped by this aneans the lithotrite may be closed and 
turned slightly to either side, and the same manipulations 
repeated. 

- Having seized the stone, the blades of the lithotrite 
should be fixed by pressing up the spring placed on the 
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handle, and the stone lifted from the floor of the bladder 
by withdrawing the lithotrite a little. The male blade 
should be screwed home and the stone crushed. 

Civiale’s Method.—Civiale’s method consists in turn- 
ing the opened biades of the lithotrite towards the stone 
and in endeavouring to seize it without touching the 
walls of the bladder. 

As lithotrity is an operation unadapted for per- 
formance on the dead subject we shall not enter into 
further detail concerning it. 


2. Operations that can be practised on the 
Male Subject only. 
A. THE LATERAL OPERATION. 


Instruments required.—The instruments required on 
the dead body ere :— 

1. A lithotomy knife; 2. Lithotomy forceps; 3. A 
staff with the groove on the left side. 

Position of the Subject—The staff having been first 
introduced, the subject should be tied up with the soles 
of the feet in the palms of the hands, in the ordinary 
position for lithotomy. The perineum, thus exposed, 
should be drawn to the edge of the table and shaved if 
necessary. 

Position of the Operator.—The operator should sit on a 
low stool facing the perincum. 

Position and Duties of the Assistants, —Three assistants 
are required. One should stand on each side of the body 
and hold the legs well apart. A third, placed on the left 
side of the subject, should take charge of the staff and hold 
the genitals out of the way. 
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Manner of Holding the Staff.—The staff should be 
firmly grasped by the assistant with his right hand, and 
hooked gently up under the pubes, with its handle in a 
vertical position. It should be steadied by placing the 
thumb upwards, pressing against the flattened portion of 
the handle, while the fingers grasp the instrument just 
below this. 

Operation.—_It may be well, before commencing, to 
pause for a minute, and consider what are the various 
steps in the operation. The operator must first satisfy 
himself that the staff is fairly in the cavity of the bladder ;! 
it must then be entrusted to an assistant, who should hold 
it as before described, and at the same time keep the 
scrotum out of the way. The perineum is now to be 
carefully examined, to ascertain the position of the tube- 
rosities of the ischia, and the relative situation of-the staff 
as it passes beneath the pubic arch. 

The operator has to divide the integuments, the 
superficial and deep perineal fascise, to make his way 
through the loose tissue between the urethra and rectum, 
to open the former at the junction of its membranous 
and prostatic portions, and to prolong the wound in the 
urethra for a short distance onwards towards the bladder. 
The wound has to be dilated, and the stone extracted. 

Incision.—The operator, steadying the parts with the 
fore-finger and thumb of his left hand, and holding the 
knife horizontally, like a pen, in his right hand, should 
make an incision in the perimeum from two to three 

* On the living subject the surgeon should always, previously to opera- 
ting, strike the stone himself with the staf, and get one of the assistants to 


do the same, so that there may be no possibility of a mistake concerning the 
presence of the stone, or of the staff being well in the cavity of the bladder. 
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inches in length, commencing slightly to the left side 
of the middle line a little below the tendinous centre of 
the perineum. This incision should be carried down- 
wards, outwards, and to the left to a point just below 
the anus, but one third nearer to the tuberosity of the 
ischium than to the verge of the anus. 

The knife having penetrated pretty deeply into the fat 
of the ischio-rectal fossa may be withdrawn, and the fore- 
finger of the left hand introduced to feel for the staff; if 
any considerable thickness of parts remain undivided over 
the staff, the knife may be re-introduced and used to 
assist the finger in making its way to the membranous 
portion of the urethra. The staff being plainly felt, the 
nail of the left fore-finger should be pressed against the 
groove, and the knife guarded, by laying it on its flat 
against the palmar surface of the finger, should be made 
to enter the groove a little in front of the prostate. The 
handle of the. knife should be now slightly depressed 
and its edge turned downwards and outwards towards 
the left side. The knife thus protected and lateralized, 
with its point pressed well into the groove of the staff, 
should be pushed onwards towards the bladder, so as to 
divide the prostate to a small extent on its under and 
left-hand aspect?; this wound should be of sufficient 
size to admit the finger. Having stretched the wound in 
the prostate with the fore-finger of the left hand to a suffi- 


' The tendinous centre of the perineum is sitihte midway between the 
anterior verge of the anus and the fold of the scrotum, i.e. about one inch 
and a half in front of the anus, An incision commencing a little below this 
point will, therefore, be just below the bulb. The subject is supposed to be 
of adult proportions. 

_ # Left hand of the patient. 
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cient extent, the staff should be withdrawn, and the for- 
ceps introduced as the finger is taken out of the wound. 
If there is any urine in the bladder, the stone may be 
grasped at once, but if the attempt to seize the stone on 
the first introduction of the forceps prove unsuccessful, 
the blades being closed, they may be uscd gently to feel 
for the stone; the subsequent effort to extract must be 
gentle and continuous, and should be made in a downward 
direction. 

The parts cut through in the several steps of the 
operation are :—The skin and superficial fascia ; the deep 
layer of the superficial fascia; the transversus perinei 
muscle, vessels, and nerve; a few branches of the inferior 
hemorrhoidal vessels in the ischio-rectal fossa, the 
superficial perineal vessels and nerves; the anterior 
fibres of the levator ani, part of the compressor urethra 
muscle ; and the membranous and prostatic portions of 
the urethra. 

We venture here to remind the operator of some of 
the more common errors that one is likely to fall into in 
the performance of this operation, and the best means of 
guarding against them. On making the first incision care 
should be taken not to commence it too far forwards, or 
the bulb and its artery will be endangered, nor should it 
be prolonged too far backwards, lest the rectum be 
wounded : again, any considerable deviation outwards 
will bring the knife in dangerous proximity with the 
trunk of the pudic artery. In deepening the first inci- 
sioh, the position of the bulb and rectum should be borne 
in mind, the former at the upper, and the latter at the 
lower angle of the wound; in incising the prostatic 
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Fig. 17. 





First wrong way of holding knife. 





Second wrong way of holding knife. 
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urethra, the cutting edge of the knife should be directed 
downward, outwards, and to the left-hand side of the 
body, and great care should be exercised lest, in prolong- 
ing the wound in the urethra, the point of the knife 
escape from the groove in the staff; this latter is one of 
the most unfortunate accidents that can happen, as it 
leads to still greater difficulties. It can best be avoided 
by holding the knife well pressed into the groove of the 
staff; but in doing this the handle must not be too much 
depressed, or the prostate, and, possibly, the capsule of 
this organ also, will be completely divided. (See dia-— 
gram, fig. 17.) This accident on the living would most 
probably lead to extravasation of urine. The staff 
should not be withdrawn until the operator feels certain 
that his finger is within the cavity of the bladder, and, 
if possible, in contact with the stone. Lastly, we would 
strongly recommend the operator to proceed to work 
quietly, and continue to the termination of the operation 
without any attempt at brilliancy of execution. 


B. THE MEDIAN OPERATION. 


Many different procecdings have been adopted for 
opening the bladder in the median line. We shall con- 
fine ourselves to a description of the operation as per- 
formed by Mr. Allarton, which we give in the author's 
own words :—‘ I jntroduce « grooved staff in the usual 
manner and of the usual size, and confide it to an assist- 
ant, with directions to keep it perpendicular and hooked 
up against the pubes; I then introduce the index-finger 
of my left hand into the rectum, placing its extremity in 
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contact with the staff as it occupies the prostate, and press 
it firmly against the staff so as to steady it; then, with a 
sharp-pointed straight knife, with a tolerably long and 
rough handle, I pierce the perimeum in the middle line 
about half an inch in front of the anus,’ or at such a 
distance as may appear necessary to avoid dividing the 
fibres of the external sphincter. I carry the knife steadily 
and firmly on till it strikes the groove of the staff, the 
deep sphincter lying between the knife and the directing 
finger, which enables me to judge of the distance as the 
knife passes along. Having struck the groove of the 
staff, I move the point of the knife along the groove 
towards the bladder a few lines and then withdraw it, 
cutting upwards, so as to leave an external incision of 
from three quarters of an inch to one and a half inches, 
according to the presumed size of the stone; the escape 
of urine indicates the entrance to the urethra. I then 
introduce a long ball-pointed probe or wire through the 
external opening into the groove of the staff and slide it 
into the bladder, to sufficient depth to insure its safe 
lodgment in that viscus, and withdraw the staff. I then 
well grease the index-finger of the left hand, and pass it 
along the probe with a semi-rotatory motion, through the 
prostate, into the bladder, which procedure is accomplished 
without difficulty ; and when the stone is free it comes in 
contact with the finger, and if of moderate size passes at 
once into the wound on withdrawing, the finger.’ The 
forceps are introduced and the stone grasped, as in the 
lateral operation. 7 


1 The edge of the knife being turned upwards. 
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3. Operations that can be performed on the 
Female Subject only. 


The Lateral Operation, as practised by Dr. Buchanan, 
of Glasgow.—* The subject being placed in the ordinary 
position for lithotomy, the operator having first intro- 
duced a grooved staff into the bladder and entrusted it 
to an assistant, should make an incision with a common 
scalpel on the left side of the vulva, beginning opposite 
the clitoris, and cutting obliquely across the left labium 
minus in a line with the ramus of the ischium. 

‘‘' When the groove in the staff is felt by the finger in 
the wound the operator should pass a straight bistoury 
into the groove anterior to the neck of the bladder, and 
run it along into the vesical mouth. The wound may be 
enlarged by cutting outwards and downwards towards 
the left tuber ischii, care-being taken not to penetrate the 
vaginal wall. The finger can now be easily passed into 
the bladder and the stone extracted.” 

We strongly recommend. this operation, and that of 
vaginal lithotomy, to the attention of the student, as we 
are convinced that they are both far superior to dilatation 
of the urethra when the stone is at all large. 


VAGINAL LITHOTOMY. 


By vaginal lithotomy we mean the extraction of a 
stone through an dncision into the bladder, through the 
front wall of the vagina, behind the vesical orifice of the 
urethra. | 

Anatomy.—The front wall of the vagina is about 
four inches in length, and has projecting into it above 
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the neck of the uterus; below this it is in contact with 
the lower wall of the bladder, and still more anteriorly 
with the urethra, which is, as it were, embedded in its 
substance, and can be felt as a rounded cord through 
the vaginal wall when the finger is introduced into this 
canal. 

The peritoneum, being reflected from the anterior 
surface of the uterus about half-way down this organ, 
consequently does not come into contact with the front 
wall of the vagina. There are likewise no vessels of 
importance between the vagina and bladder in the 
middle line. 

Instrumenis.—A duck-bill, speculum, forceps, probe- 
pointed scissors, and a long-handled scalpel. 

Position of the Subject.—The subject should be placed 
in the ordinary position for lithotomy, with the pelvis 
well raised on a block, so as to better expose the anterior 
wall of the vagina. 

Position of the Operator.—The operator should sit 
facing the perineum. 

Position and Duties of the Assistant.—The assistant 
should be stationed on the right-hand side of the sub- 
ject. Having introduced a speculum—should endea- 
vour to thoroughly expose the anterior wall of the vagina 
by drawing the posterior wall downwards with the 
speculum. 

Operation.—The operator should, first introduce a 
small pair of forceps into the bladder through the urethra, 
and having seized the stone, should hold it so that it may 
project through the anterior wall of the vagina. He 
should next make an incision from behind forwards, about 
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two inches in length, through the vaginal wall, exactly in 
the mesial line, cutting on the stone. This incision should 
not encroach upon the urethra in front, and should stop 
short of the neck of the uterus posteriorly. Ordinary 
lithotomy forceps should now be introduced into the 
bladder through the wound, and the stone placed between 
their blades by the small forceps already grasping it. 
The smaller forceps being now withdrawn by the urethra, 
the stone may be extracted by the larger ones through 
the wound in the vaginal septum. 
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CHAPTER VI. 


OPERATIONS ABOUT THE MOUTH, LARYNX, AND PHARYNX. 


Excision of Tongue—Excision of Lower Jaw—Excision of Upper Jaw— 
Tracheotomy—Laryngotomy—(sophagotomy. 


EXCISION OF THE TONGUE, 


THE tongue may be either partially or completely excised. 

Partial excision may be accomplished by the knife or 
écraseur. | 

By the Knife.--As removal by the knife simply con- 
sists in cutting off the anterior portion of the organ, we 
shall make no further comments upon it, than that we 
do not advise this method of excision, as it is attended 
on the living with profuse hemorrhage often very 
troublesome to control. 

By the Ecraseur.—The operator, seizing the tongue 
with the artery forceps, passes a thread, by means of 
a curved needle, through its tip, and then, drawing it 
forwards by making traction on the thread, he intrusts it 
to his assistant, who should keep it well drawn out of 
the mouth. He next carries a strong thread, by means 
of the same needle, well behind the disease, on the living 
patient, or as far back as convenient when practising on 
the dead subject, and, having attached the wire of the 
écraseur to this thread, he withdraws the thread, leaving 
the wire in its place. In like manner he passes the wire 
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of a second écraseur through the tongue at the same spot, 
and, having well included the diseased portion of the 
tongue. between the two wires, he tightens the écraseurs 
and begins removing the diseased portion by working the 
handles of the instruments. A turn of the handle should 
be made about once every twenty seconds. 

2. Complete Excision —The tongue may be com- 
pletely excised by one of the following methods :— 

| 1. Mr. Syme’s. 
2. Rignoli’s. 
3. Nunneley’s, of Leeds. 
4. Paget's. 

We shall describe briefly all four methods, but we 
advise the student to practise the last-named proceeding 
only. 

Syme’s Method.—Mr. Syme divides the lower lip down 
to the bone, and after drilling a hole through each half 
of the jaw near the symphysis, so as to allow of the parts 
being held in apposition after the operation by a silver 
wire suture, he cuts through the symphysis. 

‘The origin of the mylo-hyoid, genio-hyoid, and genio- 
hyo-glossus muscles, are now separated from the jaw; 
and the tongue is drawn forwards and removed by one 
sweep of the knife; or the écraseur may be made use of 
instead of the knife at this stage of the operation. 

Rignols’s Method.—Rignoli, of Pavia, makes an inci- 
sion along the lower border of the inferior maxillary bone 
stretching ‘nearly as far back as the angle on either side. 
This incision he bisects by a second, reaching from the 
chin to the hyoid bone. 

The flaps thus formed are reflected’ on either side, and 
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the soft tissues connecting the tongue to the symphysis: 
divided. The tongue is then drawn out through the 
wound and removed either by the knife or the écraseur. 

Mr. Nunneley’s Method.—Mr. Nunneley introduces 
the wire of the écraseur beneath the chin through the 
soft tissues forming the floor of the mouth ; this he does 
by means of a curved needle, and, having carried the 
wire over the base of the tongue, he brings the end of 
it out at the same opening, thus leaving a loop of the 
wire round the base of the tongue. The organ 1s then 
removed by tightening the écraseur. 

Paget's Modijication for Complete Removal of the 
Tongue.—Sir James Paget first clears the mucous mem- 
brane from the bone with a scalpel, and then divides the 
origin of the genio-hyo-glossi muscles close to the sym- 
physis. The tongue being pulled out of the mouth, the 
wire of the écraseur is then easily passed round the base 
of the tongue, and the organ can be removed in the usual 
manner. 

The foregoing operations are not usually practised on 
the dead subject. 


REMOVAL OF THE LOWER JAW. 


We proceed to describe this operation before treating 
of excision of the superior maxillary bone, as its per- 
formance does not interfere with the subsequent execu- 
tion of that operation. With care, on the same face 
both sides of the inferior maxilla may be removed 4s 
well as both superior maxillary bones. 

It is only necessary to describe the method of removing 
half this bone: should the whole need removal, it is best 

: I 
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accomplished by cutting the bone in two, and removing 
each half separately. The head should be slightly raised 
on a block. 

Instruments required.--Scalpels, large bone forceps, 
lion forceps, a small shallow-backed saw, and forceps for 
the incisor teeth. | 

Position of Operator.—The operator should stand on 
the right-hand side of the body facing the subject. 

Operation.Having extracted one of the central 
incisor tecth, an incision must be made along the lower 
border of the jaw, commencing at the symphysis and 
extending up the ramus as far as the lobule of the ear, 
but not farther, so as to avoid the division of the facial 
nerve; the facial artery should be recognised, as, at this 
stage of the operation on the living body, it has to be 
tied. ‘The masseter muscle with the soft parts must be 
reflected upwards from the bone, until the cavity of the 
mouth is reached ; the flap thus formed being held aside 
by an assistant, the saw is to be applied to the bone at 
that part where the tooth has been extracted, until a 
pretty deep groove has been cut ; to this apply the cutting 
bone forceps, and complete its division. The part to be 
removed should now be grasped at its extremity with thc 
lion forceps and be drawn upwards and outwards, away 
from the deeper structures, while a narrow-bladed scalpel 
is inserted beneath the bone and drawn outwards and 
upwards along the under and inner surface of the body 
and ramus, keeping close to the bone in its course, so as 
to avoid the gustatory nerve and submaxillary gland. The 
internal pterygoid should now be carefully separated from 
its insertion, forcible traction being made on the jaw so as 
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to depress the coronoid process, and facilitate the division 
of the temporal muscle. The dental nerve being now 
divided at the spot where it enters the dental foramen 
the articulation should be opened from the front and the 
jaw dislocated. The knife should now be cautiously 
carried behind the condyle, and the few remaining con- 
nections torn through by forcibly wrenching the jaw, 
taking care not to wound the internal maxillary artery 
by twisting the jaw outwards. 

An important point to remember in the foregoing 
operation is to be careful to keep the edge of the knife 
close against the under surface of the bone, while dividing 
the deeper parts; and the only difficulty in its perform- 
ance is the complete division of the msertion of the 
temporal muscle on the inner surface of the coronoid 
process, and that of the external pterygoid in front of the 
condyle of the jaw. 


REMOVAL OF THE UPPER JAW. 


This operation may be performed on the same side of 
the face as that from which the lower jaw has just been 
removed, if not on the opposite side. 

Anatomy.—the principal attachments of this bone, 
which must be divided before it can be removed, are the 
articulations on its outer and upper angle with the malar 
bone, its articulation by the ascending or nasal process 
with the frontal bone, and its junction ~ the middle live 
of the hard palate with the bone of the opposite sidg. 
These points must be divided with the bone forceps; its 
remaining connections may be torn through. Besides 
the instruments necessary for the removal of the lower 

1 2 
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jaw, large-cutting bone forceps are required for this 
operation, and forceps for the upper incisor teeth. 
Position of Operator.—The head of the subject being 
raised on a block, the operator should stand facing the 
body, on its right-hand side. 
_ Operation.—One of the central incisor teeth should be 
drawn, and a curved incision made with its convexity 
downwards, beginning at the angle of the mouth, and 
extending upwards and outwards to about the centre of 
the malar bone. Having recognised the position of the 
. facial artery, this flap should be drawn upwards by an 
assistant, while it is dissected from its deep connections 
until the lower margin of the orbit is exposed: inwards 
it should be reflected so as to separate thie lateral cartilage 
of the nose from the bone, and expose the cavity of the 
nostril and the nasal process of the upper jaw; and 
externally it must be thrown back as far as the malar 
bone. ‘The mucous membrane on the floor of the nostrils 
and roof of the mouth may now be divided longitudinally 
from behind forwards .by an incision, falling just aside of 
the middle line, and ending at the alveolus occupied by 
the incisor tooth just extracted. This longitudinal incision 
should extend backwards as far as the junction of the 
superior maxillary and palate bones and from this point 
a transverse incision should be carried outwards down 
to the bone, as far as the molar teeth along the line of 
the palato-maxillary suture. The operator, taking in | 
hand the cutting forceps, should place one blade in the 
nostril and the other in the mouth, and thus divide the 
hard palate; next, placing one blade in the nostrils against 
the nasal process of the bone, and the other in the inner 
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angle of the orbit at its lowest part, he should cut the 
nasal process; lastly, he should separate the upper jaw 
from its connection with the malar bone—and this may 
be effected at one stroke of the forceps, cutting from under 
the malar bone into the inner angle of the orbit ; or, better, 
by two separate divisions, first cutting upwards, and sub- 
sequently backwards into the inner angle of the orbit and 
spheno-maxillary fissure. The lion forceps being now 
fixed firmly into the bone, it may be twisted from its 
remaining attachments, the knife being used to divide the 
superior maxillary nerve or any of the soft parts that may 
need its application. 

There is another, and perhaps a better, plan of incising 
the skin of the face for this operation. It was first 
adopted, we believe, by Sir W. Fergusson. It consists in 
cutting through the middle line of the upper lip to the 
margin of the nostril, and continuing the incision close 
around the alar cartilage, up the side of the nose to the 
inner angle of the eye, and, if necessary, prolonging it 
outwards along the inferior margin of the orbit. This 
method has the advantage of leaving a more sightly 
cicatrix than the plan formerly adopted. 

It often happens on the living body that circumstances 
admit of the orbital portion of this bone being left undis- 
turbed; this may be done by sawing transversely across 
the bone below the lower rim of the orbit, from the nostrils 
to the malar bone. 
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TRACHEOTOMY. 


-Anatomy.—The trachea, so far as it concerns us in 
operative surgery, extends from the lower border of the 
cricoid cartilage to the first bone of the sternum. 

In its passage down the neck it gradually recedes from 
the surface, and, from being at its commencement compa- 
ratively subcutaneous, it lies just above the first bone 
of the sternum, a full inch beneath the skin. 

Though overlapped on either side by the depressors 
of the os hyoides, yet in the middle line, where it is 
always opened, it is covered only by the integuments, 
superficial and deep cervical fascis, a layer of membrane 
uniting the contiguous margins of the sterno-hyoid muscles, 
‘and some loose cellular tissue. About half an inch below 
the cricoid cartilage it is crossed by the isthmus of the 
thyroid gland, and from this point to the sternum it has 
the middle thyroid veins in front of it, as they run to join 
the left innominate. In many bodies there is another 
large vein in front, immediately beneath the integuments, 
which takes the place of the anterior jugular. 

The operator should also remember that the inno- 
minate artery and left innominate vein occasionally cross 
the trachea higher than usual, and may be found above 
the first bone of the sternum. A large artery, called the 
thyroidea ima, arising cither from the imnominate or 
directly from the arch of the aorta, may likewise be found 
in front of the trachea. 

" The trachea may be opened either above the isthmus 
of the thyroid gland, or between this and ‘the sternum, 
though in many cases the isthmus is so insignificant in 
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size that any part of the tube may be safely exposed. 
The extent of that part within reach of the surgeon varies 
much in different bodies, depending upon the length of 
the neck. | 

Very little idea can be formed of the difficulties of this 
operation on the living from its performance on the dead 
body; still its practice should not be neglected, as one 
can thereby acquire a familiarity with the appearance and 
arrangement of the structures covering the air- tube. 

Instruments required.—Scalpels, sharp and blunt ; 
forceps, retractors, tracheotomy tubes, blunt and sharp- 
pointed hooks. | 

Position of the Subject._—The subject should be placed 
horizontally on its back, with the neck supported on a 
block, and its head thrown back so as to expose the 
neck thoroughly. 

Position of the Operator and Assistant.—The operator 
should stand on the right-hand side of the subject facing 
the neck. 

The assistant should be placed on the opposite side 
of the subject facing the operator. 

Operation. —1. Above the Isthmus of the Thyroid 
Gland.—Having accurately determined the position of 
the cricoid cartilage, the operator should make an incision 
about an inch and a half long, over the trachea in the 
middle line of the neck, commencing at the lower border 
of the above-mentioned cartilage. Having divided the 
skin, subcutaneous and deep fascie, the knife should be 
used more carefully, and the deeper layer of fascia cén- 
necting the contiguous edges of the sterno-hyoid muscles 
divided, taking care in doing this not to wound any large 
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veins or arteries which may be met with. The isthmus 
of the thyroid gland will be now exposed, and, should 
there be found too little room between this and the 
cricoid cartilage, the former may be drawn down with a 
blunt hook; or, if this be found impossible without doing 
unjustifiable violence to the parts, as is sometimes the 
case, the isthmus may be divided and the bleeding 
attending this operation arrested by ligature. 

The dissection should be now continued in the 
middle line of the neck until the air-tube is fully ex- 
posed. All arterial hemorrhage on the living patient 
having been arrested, it may be opened by a longitu- 
dinal incision about three-quarters of an inch in extent. 
This may be accomplished by thrusting in the knife, 
with its back turned towards the sternum, and cutting 
through one or two rings in an upward direction. In 
the living, some surgeons steady the trachea by thrusting 
in a sharp hook just below the cricoid cartilage before 
opening it with the knife. The inner tube of the 
tracheotomy canula having been previously withdrawn 
from the outer bivalved portion, the latter should be 
intreduced with its convexity upwards, its sides being 
pressed together by the thumb and fore-finger of the 
operator’s right hand. 

During its introduction the point should be first 
directed backwards and subsequently turned downwards, 
being guided by the operator’s left fore-finger placed in 
the wound. The ‘inner portion of the tube should now 
be*placed in the outer, and the canula secured in position 
by tapes. Some surgeons advise, after the first layer of 
fascia has been divided, the laying aside of the knife 
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and the exposing of the trachea-by tearing the deeper 
structures by means of two Bs of forceps held in 
either hand. 

2. Below the Isthmus of the Thyroid Gland.—Divide 
the skin over the middle line of the neck for two 
inches, draw aside any veins that may show themselves, 
and lay open the cervical fascia and the fascia of the 
sterno-hyoid muscles. Surrounding the trachea at this 
point is usually found a layer of loose cellular tissue, 
which should be torn through, as previously described, 
and the trachea opened and tube passed as in the pre- 
ceding operation. 

In opening the air-tube at this point, it should be 
borne in mind, as before stated, that occasionally the 
innominate artery and left innominate vein ascend high 
enough in the neck to be exposed to injury. 


LARYNGOTOMY. 


The larynx may be opened at the crico-thyroid 
membrane. The extent of this membrane varies much in 
different individuals. It rarely measures more than half 
an inch from above downwards; and we have in one or 
two instances observed the distance between the thyroid 
and cricoid cartilages to be too small to allow of the pare 
sage of an ordinary tube. 

The. membrane in question is left bare in the mesial 
line of the neck by the divergence of, the crico-thyroid 
muscles; and this is the spot selected for its perforation. 
It is covered by the skin and superficial fascia, and 
has in addition a fascia connecting the crico-thyroid 
muscles. The crico-thyroid artery, a branch of the 
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superior thyroid, is found running across the membrane 
at its upper part. 

Instruments required.—A scalpel, forceps, and a laryn- 
gotomy trochar and canula, or an ordinary tube, are 
required for this operation. 

Operation.—Make an incision an inch long in the 
middle line of the neck over the crico-thyroid membrane, 
divide the subjacent fascise, and clear the centre of the 
membrane. Open the larynx either by a crucial incision 
through the crico-thyroid membrane with the scalpel, 
or by perforating it with the laryngeal trochar, and in- 
troduce the tube as before described. 


(ESOPHAGOTOMY. 


The alimentary tube can be reached at any part of its 
course in the neck, from the lower border of the thyroid 
cartilage down toa point withm an inch of the upper 
border of the sternum. The part that is most convenient 
for the performance of the operation in question is where 
the pharynx contracts itself and ends in the cesophagus, 
just below the situation of the cricoid cartilage; here the 
cesophagus lies behind the air-tube, in front of the spine 
and between the great vessels and nerves of the neck. 
The part of its course to which we refer is, fortunately, that 
in which a mass of unmasticated food or other foreign 
body is most likely to stick. 

7 Instruments required.—Scalpels, forceps, and re- 
tractors. | 

Position of the Subject and Operator.—The head of 
the subject should be ‘thrown back, and the chin turned 
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towards the right side. The operator should stand on the 
left side of the body. 

Operation.—Having first thrust a foreign body into 
the pharynx, and having made it project at the situation 
at which it is intended to open the tube, the operator 
should make an incision parallel to the line of the sterno- 
mastoid muscle on the left side of the larynx, commenc- 
ing at the lower border of the thyroid cartilage and 
extending downwards for three inches; this cut should 
fall just over the interspace between the great vessels of 
the neck and the trachea. The platysma and cervical 
-fascia being divided, the interval between the sterno-hyoid 
and omo-hyoid should be sought, and through this the 
operator should break his way with the point of the 
director, searching for the deeper part of the trachea; 
behind this the oesophagus will be found, and should be 
opened by a longitudinal incision. The inferior thyroid 
artery and recurrent nerve should be avoided during the 
search for the cesophagus in the bottom of the wound. 
The operation is usually performed on the left side, on 
the ground that the csophagus deviates slightly to this 
side in its course down the neck. Practically, this devia- 
tion is scarcely appreciable on the budy. 
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CHAPTER VIL 
AMPUTATION OF THE BREAST. 


THE main object in this operation is to leave sufficient 
integuments and soft parts to cover, without stretching, 
the wound inflicted by the removal of the gland. 

Instruments required.—A large scalpel, artery or 
torsion forceps. A large scalpel is the only instrument 
required for this operation on the dead body; it should 
be held as a pen if the breast is small, or it may be 
grasped more firmly in the second or third position 
(p. 4) if the breast is large. 

Position of Subject and Operator.—The subject should 
lie on its back, with the shoulders supported on a block. 
The operator should stand on the same side of the body 
as that of the breast to be removed, the corresponding 
arm of the subject being carried out from the side, so as 
to put the pectoralis major on the stretch. 

Operation.—The operater shculd make two semi. 
elliptical incisions, having their long axes parallel with 
the fibres of the pectoralis muscle, and including between 
them the nipple and a sufficiency of skin to allow of 
the removal of the gland through the wound. The 
advantages of having the incisions in this direction are 
that it enables the surgeon to extend the wound inte 
the axilla, should any large glands require removal from 
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that region, and that after cicatrisation it allows of freer 
movement of the arm. These incisions should meet 
one another beyond the axillary and sternal borders of 
the breast respectively. For the right breast the upper 
incision should be first made, commencing from the 
axilla; it should extend pretty deeply into the subcu- 
taneous fat; it should not cut quite vertically through 
the skin, but rather in an upward direction, so as to 
pass over the convex surface of the breast without 
injuring the glandular structure. The léwer incision 
should next be made from the sternum towards the axilla, 
and this also should be adapted somewhat to the con- 
vexity of the breast. 

Many operators on the living subje«t make the lower 
incision first, so that the parts may not be obscured by the 
blood from the. upper when this is first formed. While 
the assistant grasps the gland and draws it upwards, the 
operator should seize the skin at the lower edge of the 
wound and dissect it off the breast until the lower border 
of the gland comes into view; lifting up this, and dissecting 
between it and the pectoral muscle, he must completely 
undermine the gland. Taking the breast into his own 
hand, and drawing it downwards while the assistant raises 
the upper edge of the wound, the operator should dissect 
away the coverings from the upper part of the gland until 
he reaches its upper boundary, when the separation of 
the breast will be complete. ‘ 

Arteries divided.—Perforating arteries from the in- 
ternal mammary; the long and short thoracic branches 
of the axillary. 
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CHAPTER VHT. 


COLOTOMY. 


THE large intestine has been opened in various situa- 
tions. We shall confine ourselves to a description of the 
operation of colotomy as performed in the right and left 
lumbar regions. — 

Anatomy.—The colon, commencing in the cecum in 
the right iliac fossa, first ascends in front of, and a little 
external to, the quadratus lumborum, then in front of the 
right kidney to the liver, where it makes a bend and 
crosses the abdominal cavity to the spleen, from whence 
it descends in front of the left kidney, and in frent of, and 
slightly external to, the left quadratus to the left iliac 
fossa, where it terminates in the sigmoid flexure. The 
ascending and descending portions of the colon are usually 
uncovered by peritoneum, and only attached to the kidney 
and fascia transversalis by some loose cellular tissue and 
fat. But the student should remember that the ascending 
colon, and more rarely the descending colon, are occa- 
sionally completely surrounded by peritoneum. When 
distended, the gut projects external to the margin of the 
quadratus, and its peritoneal covering may be stretched 
until a considerable portion of the posterior surface of the 
bowel is left uncovered by peritoneum (see diagram 18). 
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The bowel may be known by the arrangement of the 
muscular fibres forming its coats and the direction of 
its blood-vessels. The portion of intestine within reach 
when operating in the lumbar regions is limited above 
by the lower border of the kidney, and-below by the 
crest of the ilium; at this point the gut lies upon the 


Fig. 18. 
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aponeurosis of the transversalis muscle, partly to the 
outer side of the quadratus lumborum, and behind the 
peritoneal sac and mass of the small intestines. More 
or less loose fat separates the bowel from the fascia 


transversalis. 
The exact position of the outer border of the quadratus 


lumborum muscle and with it the colon, according to Mr. 
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Allingham, was in fifty dissections half an inch posterior 
to the centre of the crest of the ilium. | 

Position of the Subject.—The subject should lie on its 
face, the loins being made to project by placing several 
blocks beneath the abdomen. 

Position of the Operator and Assistant.— The operator 
should stand on the left-hand side of the body. The 
assistant should face the operator on the opposite side of 
the body. 

Instruments required.—Scalpels, artery and common 
forceps, curved needle in handle, ligature silk, retractors, 
and a director. 


1. COLOTOMY IN THE LEFT LOIN, COMMONLY CALLED 
AMUSSAT’S OPERATION. 


An oblique incision should be made midway between 
the last rib and the crest of the ilium, beginning at the 
external border of the erector sping: just below the last 
rib, and continued downwards and outwards for about 
three inches towards the crest of the ilium. The skin 
and superficial fascia being divided, the latissimus dorsi, 
and perhaps a small portion of the external oblique 
muscle, will come into view. These must next be divided, 
along with,the posterior layer of the lumbar aponeurosis 
on a director, when the edge of the erector spine will be 
exposed. The aponeurosis of the transversalis and in- 
ternal oblique being next cut through on a director the 
outer border of the quadratus will be seen, and is the guide 
on the dead subject to the gut. On the living subject the 
distended bowel will most probably project at the wound ; 
but on the dead, search must be made with the point of 
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the director in the loose fat and cellular tissue immediately 
external to the quadratus, and the bowel, having been 
found, mnst be drawn slightly into the wound and secured 
by sutures, and then opened by a crucial incision and 
fastened by the sutures to the integuments. 


2. OPERATION IN RIGHT LOIN. 


This may be performed in the same manner as the 
former operation, and does not require a separate de- 
scription. | 
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CHAPTER IX. 
AMPUTATIONS. 


General Remarks—Amputation of Upper Extremity—Various Methods— 

Instruments—Assistant—Amputation of the Phalanges of the Fingers 
by Disarticulation—Anatomy of Phalangeal Articulations—Disarticula- 
tion of the Distal Phalanx of the Fingers or Thumb by a single Palmar 
Flap—Removal of the Fingers at their Second Joints—Amputations of 
the Phalanges of the Fingers by Double Flaps—Disarticulation of the 
First, Second, and Third Fingers at their Metacarpal Joints—Disarticula- 
tion of the Little Finger at its Metacarpal Joint—IJ)isarticulation of the 
Fingers en mosse at their Metacarpal Joints--Amputation through the 
Third and Fourth Metacarpal Bones—Amputation of the Thumb at its 
Articulation with the Trapezium—Circular Method—Flap Method— 
Amputation of the Hand at the Carpo-Metacarpal Articulation, leaving 
the Thumb and its long Muscles intact—Aimputation of the Tland at the 
Wrist-joint: (1) By a Palmar Flap, (2) by Double Flaps, (3) by an 
Fexternal Flap, (4) by the Circular Method—Amputation through the 
Fore-arm—Anatomy : (a) the Cireular Method, (0) the Flap Operation, 
(c) Integumental Flaps and Circular Division of the Muscles, (d@) Mr. 
Teale’s Operation—Amputation of the Arm: (a) the Oircular Method, 
(6) the Double Flap Operation by Transfixion, (¢c) the Operation by In- 
tezumental Flaps and Circular Division of Muscles, (¢) Mr. Teale’s 
Method—Amputation at the Shoulder Joint: (1) by Upper and Lower 
Flaps, (2) by Anterior and Posterior Flaps. 


GENERAL REMARKS ON .AMPUTATIONS. 


AMPUTATIONS are generally classed as those of continuity, 
or amputations proper, and those of contiguity, or dis- 
articulations. The object in view in all methods of am- 
putation is the same—namcely, after the removal of the 
part, to secure a suitable and sufficient covering for the 
end of the bone, to avoid adhesion between the latter and 
the cicatrix of the integument ; to divide the large nerves 
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and blood-vessels transversely, and to leave their cut ends 
in a part of the stump little exposed to pressure. Stumps 
are either formed of integuments alone,’ or of muscular 
tissue and integument together ; where the parts admit 
of it, sufficient muscle is detached to form a cushion 
around the end of the bone, and enough integument 1s 
reflected to cover the whole. The ingenuity of operators, 
and the varying necessities of different parts of the 
body, have given rise to four principal methods of 
amputation : (1) the circular; (2) the flap ; (3) a combi- 
nation of the two preceding operations ; and (4) the oval 
method. 

(1.) Zhe circular method consists in the formation of 
a circular incision of the integuments in the entire cir- 
cumference of a limb; the division of the muscles in the 
same manner, though higher up the limb, and in the 
section of the bone at a poimt still nearer the body. It 
has its advantages i a comparatively small external 
wound and a transverse division of the large blood-vessels 
of the part; on the other hand, the resuiting cicatrix is 
hable to be opposite and adherent to the extremity of the 
bone, and the operation requires more care and skill in its 
execution than the flap method. 

(2.) The flap amputakon consists in removing a limb 
by double flaps, of which the one is generally anterior, 
the other posterior, or by forming a single anterior or a 
single posterior flap. These flaps include all the soft 
parts of the limb; they may be made by transfixign 
where the position of the bones m the limb will admit of 
it, and in this case they are cut from the centre of the 


1 By integuments we mean both skin and subcutaneous tissue. 
ry 
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part towards the circumference. When the bones do not 
occupy a central position in a limb, one of the flaps is 
generally formed by cutting from the circumference to 
the centre. Modifications of the flap operation have 
been introduced by Messrs. Teale, Carden, and Spence, 
to these we shall subsequently refer more at length. The 
flap operation is quickly and easily performed, and gene- 
rally gives satisfactory results; but in the thick part of a 
muscular limb the size of the external wound is some- 
what excessive, and in certain parts there is a risk of 
splitting up the large vessels instead of dividing them 
transversely. 

(3.) There exists a mode of amputating by a com- 
bination of the two methods first alluded to; it consists 
in forming double flaps of integument, and subsequently 
dividing the muscles down to the bone as in the circular 
amputation. It is strongly recommended by many 
surgeons, and deservedly so, for this plan of dividing the 
integuments facilitates their reflection: while the circular 
division of the muscles ensures a completely transverse 
section of the vessels; thus it combines many of the 
advantages of both the circular and the flap operation. 

(4.) The oval ineiston is principally used for the removal 
of the fingers and toes at their various articulations, and 
occasionally for amputation at the shoulder joint. It is 
effected by dividing all the soft parts surrounding the 
bone in the direction indicated by its name. 

« Mr. Teale calls his operation ‘amputation by a long 
and a short rectangular flap.’ 

The long flap, which is anterior or antero-external, is 
quadrangular in shape, its length and breadth being each 
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equal to half the.circumference of the limb. It includes 
all the soft parts down to the bone on the anterior aspect 
of the part, and should not contain any important nerve 
or blood-vessel. The short flap is posterior, or postero- 
internal ; it is one-fourth the length of the anterior, and 
its breadth is equal to half the circumference of the limb. 
It includes all the soft parts down to the bone on the 
posterior aspect of the limb, and should contain the large 
nerves and blood-vessels of the part. Both flaps are flat 
at their extremities and of the same thickness throughout, 
where the arrangement of the soft parts about the bone 
will permit. Mr. Teale claims for this plan of operation 
(1) a freedom from tension in the stump; (2) a soft cover- 
ing for the ends of the bones, free from large vessels and 
nerves; and (3) a dependent position of the wound, 
favouring the escape of its secretions. 

The incisions that have been made in ligaturing the 
arteries should be sewn up, and the same body used for - 
the practice of the amputations. 


AMPUTATIONS OF THE UPPER EXTREMITY. 


Instruments required for the Amputations of the Upper 
Extremity generally:—1. An amputating knife, about 
seven inches long in the blade and pointed at its extre- 
mity. 2. Two or three narrow scalpels of different 
lengths. 3. A catlin. 4. A strong-backed narrow knife, 
with a blade five inches in length, for amputations about 
the carpus. 5. A pair of bone nippers. 6. Amputatiyg 
saw. 7. Artery and torsion forceps. 8. Ligatures and 
sutures. 9. A tourniquet, when operating on the living 
subject. 
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. AMPUTATION OF THE PHALANGES OF THE FINGERS BY 
DISARTICULATION. 


Anatomy.—Before commencing these operations, it 
will be-well to take a general view of the skeleton of the 
hand, and to entertain some considerations as to the exact 
positions of the phalangeal joints, and the shape of the 
articular extremities of the phalanges. 

Situation of the Articulations.—Let the operator close 
his hand and inspect the back of it, comparing it with the 
bones in the accompanying woodcut. He will observe 
that the promincnces of all the knuckles—we mean those 
of all three rows—belong to the proximal bones of the 
respective articulations; that is, that the first row of 
knuckles is formed by the heads of the metacarpal bones ; 
the second row, by the extremities of the first phalanges ; 
and the third, by those of the second phalanges. Thus 

“it follows that the line of articulation in each case is just 

beyond the corresponding knuckle. Having noticed the 
situation of the articulations, we would recommend the 
operator to observe their precise shape; and for this we 
would refer him to jig. 19, where he will find the line of 
the two more distant phalangeal joints to be concave from 
side to side, with the concavity directed towards the ends 
of the fingers. Ife may also notice that the line of arti- 
culation runs parallel to and is the same shape as the 
inferior margin of the nail where it first appears from the 
matrix. A semilunar incision in this direction, and in 
front of the corresponding knuckle, will therefore lay open 
any of these phalangeal joints in their entire width. 

The metacarpal joints of the phalanges are curved in 
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the opposite direction, that is, their concavity points 
towards the wrist; the line of their articulation lies just 
in front of the first row of knuckles, and fully half an 
inch behind the clefts of the fingers, as these are seen 
from the palm. 


Fig. 19. 





Operations.—There are many methgds of amputating 
the phalanges of the fingers, and while some are much 
more easy of execution than others, it is advisable to 
practise all; for on the living body we rarely have, a 
choice of plan for operating, but must rather adapt our 
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method to the necessities of the case and the condition of 
the soft parts around the bones. The most common 
proceeding adopted for removing either of the more 
distal phalanges is by disarticulation, and if by this 
means the covering for the remaining bone is insufficient, 
to complete the operation by removing its head with the 
bone forceps. 

On the living patient it is not advisable to amputate 
the fingers at their second joints, as this proceeding would 
leave the first phalanx not only useless but also in the way, 
as the first phalanx is unprovided with an extensor tendon. 


DISARTICULATION OF TILE DISTAL PHALANGES OF THE 
FINGERS OR THUMB BY A SINGLE PALMAR FLAP. 


Instruments required.—Small scalpels, artery or torsion 
forceps, bone nippers. 

Pesition of Operator and Hand.—The operator being 
prepared with a small scalpel, which should be sharp- 
pointed and narrow, should stand facing the dorsum of 
the hand with the fingers pointing towards him ; let him 
grasp the last phalanx between the forefinger and thumb 
of the left hand (jig. 20), the thumb being placed upper- 
most. | 

Position of Assistant.—The assistant facing the ope- 
rator should support the hand and hold the other fingers 
apart. | 

Operation, Finst Method.—The scalpel, held as a pen, 
with its cutting edge turned towards the operator, must 
now be thrust through the soft parts immediately beneath 
the shaft of the phalanx, just anterior to the bony tubercle 
(fig. 19a), that may be felt on its under side: this is situ- 


OH. Ix. - AMPUTATION OF THE FINGERS. 187 


ate just in front of the joint,and marks the spot where 
the shaft of the phalanx expands into the articular extre- 
mity. A flap should now be formed from the under sur- 
face of the finger about two thirds the length of the last 
phalanx. Lastly, connect the opposite angles of the flap 
by a curved incision made on the back of the articulation 
in such a direction as will open the joint in its entire 
width (fig. 196) ; divide the lateral ligaments, at the same 
time bending the joint, and the operation will be complete. 


Fig. 20. 
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It will be found that the convexity of the flap will just 
adapt itself to the concavity of the incision on the back 
of the finger. Fig. 20a represents the appearance of the 
wound after the performance of this operation. 

Arteries requiring a Ligature or Torsion.—The tyo 
_digital arteries, the cut ends of which will be found in the 
\yalmar flap, will require a ligature or twisting. | 

Operation, Second Method.—As before, the operator 
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should grasp the phalanx to be removed between his 
finger and thumb, and, forcibly bending it, let him cut 
into the back of the joint in its whole extent, divide the 
lateral ligaments, and, passing the knife beneath the bone, 
complete the operation by cutting a flap of sufficient size 
from the palmar surface of the finger; the wound in this 
case should be precisely the same shape as in the preced- 


ing operation. 


REMOVAL OF FINGERS AT THEIR SECOND JOINTS. 


On the dead body the same operations may be per- 
formed for the removal of the fingers at their second joints 
as those described for the removal of the distal phalanges, 
and the directions that we have given above will apply 
throughout ; but on the living, as already stated, it is not 
advisable to disarticulate here.’ 


AMPUTATION OF THE PHALANGES OF THE FINGERS BY DOUBLE 
FLAPS. 


The hand being placed in a position of pronation, the 
operator stands as in the preceding operations ; he should 
transfix the soft parts immediately under the shaft of the 
phalanx, just in front of the joint at which he wishes to 
disarticulate, and thus cut a short flap from the palmar 
side of the finger. A semilunar flap of the same dimen- 
sions, being traced out over the dorsum of the joint, should 
be reflected, the jpint opened from behind, and the bone 


*1 It often happens in practice that the integuments on the palmar side of 
the finger are insufficient of themselves to form a covering for the head of the 
remaining bone; in these cases either the head of the proximal phalanx may 
be removed with the forceps, or a small flap must be traced out and reflected 


from over the back of the joint. 
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removed. 1g. 19c shows the shape and position of the 
flaps for this operation. 


DISARTICULATION OF THE FIRST, SECOND, AND THIRD FINGERS 
: AT THEIR METACARPAL JOINTS. 


Instrumenis required. large scalpel, artery or tor- 
sion forceps, bone nippers. 

Position of Operator and Hand.—The operator should 
stand facing the subject, grasping the finger he is about 
to amputate. : 

Position of Assistant.—The assistant, standing with 
his back turned towards the subject, should separate the 
contiguous fingers. 

Operation.—The hand being pronated let an incision 
be commenced on the back of the metacarpal bone, about 
half an inch behind its head ; this must be carried along 
the line of the extensor tendon for half an inch, and then 
diverge to the operator’s right-hand side, and run obliquely 
up to the angle of the cleft between the fingers, pass 
across the palmar surface of the first phalanx, at the trans- 
verse mark which is found at its base, and, returning to 
the back of the hand, should fall into the first incision 
just over the prominence of the knuckle (jig. 19d). This 
cut should extend down to the bones in its whole extent, 
and if possible should divide the extensor tendon of the 
finger as it lies on the head of the metacarpal bone; the 
incision may be a continuous one, or gmore easily it is 
formed by making two separate cuts, each commencing gn 
the back of the metacarpal bone and joining on the 
palmar surface of the first phalanx. The soft parts must 
be dissected from the posterior part of the joint, the lateral 
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ligaments divided, while the operator puts them on the 
stretch, and the articulation opened by a semilunar incision 
with its convexity directed towards the ends of the fingers ; 
the remaining ligamentous connections of the bone being 
severed, the operation will be complete. In practice, 
should there be insufficient imtegument on the finger to 
cover the head of the metacarpal bone, the same opera- 
tion may be performed, and the head of that bone re- 
moved with the cutting forceps, applied so as to divide the 
bone obliquely. 

In operating on the living, this latter proceeding should 
be adopted when a sightly hand is preferred to a more 
useful one. But when the hand is required for manual 
Jabour the head of the bone should if possible, be pre- 
served as it gives greater breadth and strength to the 
member, the transverse ligament of the mctacarpus being 
thus left intact. 


DISARTICULATION OF THE LITTLE FINGER AT ITS 
METACARPAL JOINT. 


For this, the same operation may be put in practice, 
except that the angle of the incision should fall over the 
ulnar side of the corresponding metacarpal bone (jig. 19¢). 


DISARTICULATION OF THE FINGERS EN MASSE AT TIIEIR 
METACARPAL JOINTS.! 


Instruments required.—1. An amputating-knife, about 
five inches long in the blade. 2. Artery or torsion forceps. 
3. Ligatures. 4. Sutures. 


1 The operation is here described as it should be performed on the left 
hand. It can rarely be necessary on the living body. 
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Position of Operator, §c.—The operator should stand 
facing the body and should grasp the fingers with his left 
hand, his thumb being in front. | 
The assistant’s duty is to support the hand at the 
wrist. ; | : 

Operation.—Having thus grasped the fingers, the ope- 
rator should turn up the palm of the hand as is represented 
in fig. 28, p. 152, and trace a convex flap, commencing and 
ending on the distal extremities of the metacarpal bones 
of the little and index fingers respectively, and extending 
towards the fingers as far as the transverse line seen on 
the palmar aspect at their roots. Turning the fingers in 
the opposite direction, so as to bend the knuckles and ex- 
pose the back of the hand, let him make an incision com- 
mencing and ending at the extremities of the second and 
fifth metacarpal bones, and extending over the knuckles 
as far as the fork of the fingers, as seen on their dorsal 
aspect, thus forming a semilunar flap with its convexity 
turned towards the fingers and reaching just beyond the 
heads of the metacarpal bones (jig. 21, p. 148). Having 
reflected this, and opened all their joints on the dorsal 
aspect, let the operator completely divide the capsular 
ligaments, and pass the blade of the knife behind the heads 
of the phalanges he iy about to remove; and by cutting 
towards the fingers he will bring the knife out in the palm 
at the extremity of the flap which he first traced. 

Arteries requiring a Ligature—The dorsalis indicis, 
the radialis indicis, the three digital, and three or fqur 
dorsal interosseous arteries. 
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AMPUTATION THROUGH THE THIRD AND FOURTH 
METACARPAL BONES, 


This operation, though demanded in many cases of 
injury, is often employed in preference to the removal of 
the fingers at their metacarpal joints, in those cases where 
the appearance of the hand is a more important considera- 
tion than its strength. 

Position of Operator, §:c.—The position of the ope- 
rator and assistant should ‘be the same as in amputation 
of a finger at its metacarpal joint: a long narrow scalpel 
should be used. 

Operation.—An incision, such as is represented in fig. 
199, being made so that its angle is on the dorsum of the 
metacarpal bone, midway between its articular extremities, 
the integuments should be dissected from the shaft and 
head, proceeding from behind forwards, until the palmar 
surface of the bone is nearly cleared; the knife should 
now be thrust under the bone, and made to free its anterior 
surface from any remaining connections. This accom- 
plished, the shaft of the bone should be divided obliquely 
with the bone forceps, so as not to leave an abrupt ex- 
tremity. The foregoing operation has an advantage over 
the one more commonly employed, in not leaving behind 
it any cicatrix in the palm, and in injuring no blood-ves- 
scls of any size. Its disadvantages are the decrease in 
the breadth and strength of the hand. 
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AMPUTATION THROUGH THE SECOND AND FIFTH 
METACARPAL BONES, 


These bones may be removed with greater facility than 
the two last-mentioned, and the same operation may be 
used, except that the incisions must commence and end 
on the radial side of the second, and on the ulnar side of 
the fifth metacarpal bone. In using the forceps it is here 
especially necessary to divide the bone obliquely, and thus 
avoid an unsightly prominence on the side of the palm. 
No artery of any consequence need be wounded in any 
of the preceding operations ; though care must be taken, 
in separating the second metacarpal bone from its connec- 
tions, to avoid injuring the arteria radialis indicis, any- 
where but at the point where it must be divided, namely, 
opposite the metacarpo-phalangeal articulation. 


AMPUTATION OF THE THUMB AT ITS METACARPO-PHALANGEAL 
ARTICULATION. 


Anatomy.—It. may save subsequent trouble, and much 
facilitate the process of disarticulation, if the operator 
will turn to page 148, jig. 21, and glance at the skeleton 
of the hand. He will notice that the line of this articu- 
lation is much more nearly transverse than that of 
the same joint in the other fingers; it is situated just 
in front of the prominence of the knuckle, and for 
practical purposes may be considered to run straight 
across the thumb from side to side. 7 

Instruments requred.—A scalpel, and artery forceps. 

Position of the Operator.—The operator should stand 
facing the patient, grasping the bone to be removed 
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with the first finger and thumb of his left hand, his 
own thumb being uppermost. 

Position of Assistant_—The assistant should support 
the wrist, and separate the fingers from the bone to be 
removed. 

Cperation.—Make an incision as represented in fig. 
21b, with its angle on the subcutaneous surface of the 
metacarpal bone half an inch behind the head, and passing 
in front of the thumb well in advance of the sesamoid 
bones. Dissect away the soft parts from the back and 
outer side of the joint, and open it on its posterior 
aspect, twisting the thumb hither and thither to facilitate 
the division of its ligaments. In separating the soft parts 
from the front of the phalanx, care should be taken lest 
the point of the knife be entangled in the sesamoid bones, 
for covering which a larger provision of soft parts must 
be made than was necessary in the corresponding opera- 
tion on the other fingers. 

Arteries: requiring a Ligature.—The dorsalis pollicis 
and arteria magna pollicis. 


AMPUTATION OF THE THUMB AT ITS ARTICULATION WITH THE 
TRAPEZIUM. 


Anatomy.—It will be well to examine this articulation 
before attempting to remove the bone. The articular - 
surface of the trapezium is saddle-shaped, and so, indeed, 
is the metacarpal bone of the thumb, though in an 
qoposite direction, and thus it is by no means easy to 
insinuate the point of the knife between their opposed 
surfaces; the exact position of the joint may, however, 
be ascertained by passing the fore-finger down the dorsal 
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surface of the corresponding metacarpal bone towards 
the wrist, until the tubercle is felt at the base of the bone 
which gives insertion to the extensor ossis metacarpi 
pollicis ; immediately behind this point of bone lies the 
articulation in question. 

Position of Operator and Hand.—The operator should 
grasp the thumb, and stand facing the dorsum of the 
hand, which should be in a position between pone 
and supination. 

Duties of Assistant. —The assistant should hold the 
fingers aside. 

Operation.—1. Circular Method.—The point of a 
narrow knife must be inserted midway between the 
tubercle of bone above alluded to and the styloid process 
of the radius, and an incision be carried from this spot 
obliquely along the dorsum of the metacarpal bone to 
the ulnar side of the base of the first phalanx of the 
thumb,’ around the palmar surface of which it must 
pass transversely and be carried down the radial side of 
the metacarpal bone, to the point from which it started. 
The soft parts should be dissected from the back and sides 
of the bone until the knife can be passed under its shaft, 
along the palmar surface of which it should be drawn 
until it cuts its way out at the transverse part of the 
first incision, on the palmar surface of the first phalanx. 
The articulation of the metacarpal bone with the trapezium 
may now be opened, and the ligaments divided while the 
bone is twisted here and there, tu put them on the stretch. 
In performing this operation, some difficulty will be ex- 

T In operating on the right side of the body, the incision would, of course, 


be made in the opposite direction. 
L 
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perienced in carrying the knife along the palmar surface 
of the metacarpal bone without either getting the blade 
locked between the sesamoid bones and the head of the 
metacarpal bone, or wounding the skin over the pro- 
minence of these bones; to avoid this, the knife should 
be held with a light hand, and its edge be turned to allow 
of its passing over the top of these bones, which, of course, 
are removed in the operation. 

Arteries requiring a Ligature.—The dorsalis pollicis 
and arteria magna pollicis.’ 

2. Flap Operation._-The mode of performing this 
operation varies somewhat according to the side of the 
body on which it is proposed to operate. 

(a.) Leight Side—When operating on this side the 
surgeon should introduce the point of the knife into the 
web ef skin between the first and second metacarpal 
bone, and transfix the ball of the thumb, causing the 
point of the knife to emerge on the palmar aspect of the 
carpo-metacarpal joint. He should next cut outwards, 
forming a palmar flap from the tissues forming the ball 
of the thumb, taking care whilst doing so to keep the 
blade of his knife close to the bone, and he should 
endeavour, on the one hand, to avoid locking the knife 
between the sesamoid bones and the head of the meta- 
carpal bone, and, on the other hand, wounding the skin 
over the bones. 

The knife should now be drawn obliquely across the 
back of the metacarpal bone from one extremity of the 

1 Care should be taken not to injure the arteries of the index finger. By 


keeping close to the bone the radial artery where it dips into the palm may 
be avoided. Should it be cut, both ends must be tied. 
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flap to the other, the carpo-metacarpal joint opened, and 
the operation completed as in former method. 

(6.) Left Side—The point of the knife should be 
introduced into the palmar aspect of the carpo-metacarpal 
joint, and an incision be made across the back of the 
thumb to the web between it and the index finger; the 
point should then be thrust down through the tissues 
forming the ball of the thumb, and made to emerge at 
the spot where the incision was commenced. A flap 
should then be formed by cutting outwards, the same 
precautions being taken as on the right side, and the 
operation completed as before. 

Arteries requiring a Ligature.—The dorsalis pollicis, 
the arteria magna pollicis, and the radial, and arteries of 


index finger if divided. 


AMPUTATION OF THE HAND AT THE CARPO-METACARPAL ARTI- 
CULATION, LEAVING THE THUMB AND ITS LONG MUSCLES 
INTACT. 


This operation has been most successfully adopted as 
a substitute for amputation of the whole hand in gun 
accidents and lacerations by machinery, where, as often 
happens, the thumb is not involved in the general injury 
to the parts.’ | 
Anatomy.—The operator should glance at the articu- 
lations he is about to open; it is marked a in jig. 21; it 
is formed by the four inner metacarpal bones and the 
second row of carpal bones. He will observe on the 
dorsal surface that the three metacarpal bones on the 
1 See ‘ Medical Times and Gazette,’ Oct. 80, 1858, for an account of this 
operation on the living body. 
L2 
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ulnar side form, with the os magnum and unciform bones, 
a pretty regular series of joints, slightly curved, with the 
convexity towards the fingers; while the articulation 
between the head of the second metacarpal bone on the 
one hand, and the trapezium, trapezoid, and os magnum 
on the other, is much more irregular, nor is this irre- 


Fig. 21. 





een. 
Sweemnmny 


gularity exactly uniform in all bodies.’ That part of the 
articulation now in question may be roughly compared in 
its outline to the letter W, the open part of the letter 
being directed towards the fingers. The general direction 
of the series of joints is pretty accurately ascertained, in 

1 In ten articulated skeletons we have examined there are no two exactly 


similar in this particular. We have described that outline of articulation 
which appears most prevalent. 
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the living or dead body, by gliding the fore-finger and 
thumb of the left hand down the sides of the fifth and 
second metacarpal bones respectively, towards the wrist, 
until arrested on either side by a prominent tubercle at 
the base of each bone. A line drawn across the wrist, 
from a point immediately behind one of these tubercles, 


Fig. 22. 





to a similar point behind the other, indicates sufficiently 
accurately the line of the articulations. 

Instruments required.—1. A sharp-pointed, strong, and 
narrow knife, such as is used for operations on the tarsus. 
2. Artery forceps. ° 

Position of Operator.—The operator should stand 
looking towards the fore-arm. 

Position of Assistant.—The assistant should face the 
operator, and support the wrist. 
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Operation.—Placing his fore-finger and thumb upon 
the carpal extremities of the fifth and second meta- 
carpal bones, let the operator thrust the knife through the 
palm from side to side, as near the shafts of the meta- 
carpal as possible, its points of entrance and exit being 
just in front of one and the other of the aforesaid 
tubercles ; in this manner a flap can be cut from the palm 
of the hand, about two or three inches in length (jig. 22). 
An incision should now be made across the back of the 
wrist, joining the angles of the flap just formed and 
anterior to the line of the carpo metacarpal articulation. 
The operator, grasping the hand, and strongly flexing the 
wrist, should commence by opening the articulations on 
the ulnar side, dividing the dorsal ligaments with the 
point of his knife; this he will succeed in effecting until 
arrested by the first prominence at the base of the second 
metacarpal bone, around ¢iis he must turn, cutting with 
the point of his knife; and so again around the second 
projection of the same bone, until he has opened the 
articulation in its entire width. This once effected, he 
has only to complete the separation of the bones, and 
pass the knife behind them into the palm, and the opera- 
tion is concluded. 

Arteries divided.—The radial and ulnar arteries will 
be divided in this operation, in that part of their course 
where they extend into the palm of the hand; their cut 
ends should be sought in the palmar flap. The dorsal 
Igterosseous and dorsalis indicis arteries will also be 
divided, and will be found in the posterior flap. 
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AMPUTATION OF THE HAND AT THE WRIST JOINT. 


The hand may be removed at the wrist-joint by several 
different methods. We shall describe the following :— 

1. By a palmar flap. | 

2. By double flaps. 

3. By an external flap. 

4, By the circular method. 

Anatomy.—The articulation formed bet ween the radius 
and fibro-cartilage on the one hand, and the scaphoid, 
semilunar, and cuneiform bones on the other, is curved in 
its direction from side to side, having the convexity of the 
curve directed towards the fore-arm (jig. 21). Its position 
can easily be ascertained by fecling for the styloid pro- 
cesses of the radius and ulna, between which points 
of the bone the line of the articulation extends in the 
direction above indicated. 

Instruments required.—1. A sharp-pointed, strong, and 
narrow knife, such as is used on the tarsus. 2. Artery 
or torsion forceps. 3. Bone nippers. 

Position of Operator and Assistant.—The operator 
should stand facing the subject; the assistant, stationed 
opposite the surgeon, should support the wrist. 

First Operation by a Palmar Flap.—The operator hav- 
ing ascertained the exact position of the styloid processes of 
the radius and ulna, should grasp the hand as represented 
in the adjoining woodcut (jig. 23), and trace a semilunar 
flap from the palm, commencing (for the right hand) at 
the apex of the styloid process of the radius, and ter- 
minating at the same point on the ulna: this cut should 
reach to the bones in its whole extent. The hand should 
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now be forcibly flexed to facilitate the division of the 
dorsal ligaments, and an incision should be made across 
the back of the wrist from one styloid process to the 
other, connecting the angles of the flap,’ the soft parts 
divided and the wrist-joint opened. The lateral ligament 
to the operator’s left-hand side being jirst divided with the 
point of the knife, the opposite one may be subsequently 


Fig. 23. 





disposed of; the carpal bones being separated from their 
ligamentous connections, the heel of the knife should be 
laid beneath them and be carried with a sawing movement 
away from the wrist, under the metacarpus, until it cuts its 
way out at the extremity of the flap that has been traced 
in the palm. Whilst cutting the palmar flap the operator 


1 Fig. 10 A, page 135, 


OH. 1X. AMPUTATION AT THE WRIST JOINT. 153 


should endeavour to avoid catching the blade of the knife 
against the prominences formed by the projection of the 
pisiform and hook of the unciform bones into the palm. 
This he will best do by holding the knife with a light 
hand during this part of the operation. The convexity 
of the flap formed in this method will be found to 
accommodate itself to the slight concavity of the incision 
on the back of the wrist; while the general adaptation 
of the parts will be completed by the removal of the 
styloid processes of the radius and ulna with the bone 
forceps. 

Situation of Arteries divided.—The radial and ulnar 
arteries will both be divided in the foregoing operation, 
and their divided ends will be found at the angles of the 
palmar flap. 

Second Operation, by double flaps. —This operation may 
be performed in the same manner as the preceding, ex- 
cepting that the anterior flap cut from the palm must be 
of smaller dimensions; while one of the same size as this 
must be cut from the back of the wrist and reflected, 
the operation being completed as in the last-described 
method. 

Third Operation —Dubrueil’s operation by eaternal 
flap. (See Diagram, jig. 24.)—We have described this 
operation as given by Mr. Bell: ‘Commencing just 
below the level of the articulation, while the hand is 
pronated, the surgeon makes a convex ipcision, beginning 
at the junction of the outer and middle thirds of the 
arm behind, reaching at its summit the middle of the 
dorsal surface of the first metacarpal bone, and terminating 
in front just below the palmar surface of the joint, again 
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at the junction of the outer and middle thirds of the 
breadth of the arm. This flap being raised, the wrist is 
disarticulated, beginning at the radial side. A circular 
incision finishes the cutting of the skin.’ * 

Fourth Operation.—The Circular Method.—The skin 
having been drawn back by an assistant, a circular sweep 
of the knife is made through the integuments about an 
inch below the styloid processes of the radius and ulnar. 
The remaining soft parts being next divided over the 
line of the joint by another circular sweep of the knife, 


Fig. 24. 





Dubrueil’s Amputation at Wrist-joint. 


the articulation is opened and the operation completed, 
as described. in the former methods. We venture to 
recommend the amputation by a single flap, as it gives 
a firmer and better-nourished covering for the bones 
than that obtained by the other operations. 


AMPUTATIONS THROUGH THE FORE-ARM. 


* Anatomy.—Before describing the various methods of 
amputating the fore-arm, we beg to draw the student’s 


* See Manual of Operative Surgery, by Joseph Bell, page 55. 
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attention to a few points in its anatomy. He will per- 
ceive that the bones are well covered in front—in their 
upper two-thirds by muscular, and in their lower third 
by tendinous structures; whilst behind they are compa- 
ratively superficial, the posterior border of the ulna being 
subcutaneous throughout its entire length. 

The insertion of the pronator teres also into the middle 
of the radius should be remembered, as it is important in 
the living subject to leave the insertion of this muscle 
intact, so that the stump may enjoy the power of prona- 
tion. The varying position of the two bones to each 
other during pronation and supination should be also 
noted, as in transfixion operations the knife is apt to be 
thrust between them if their rclative position is not at- 
tended to before commencing the operation. 

Operations.—The following amputations may be prac- 
tised on the fore-arm:—(a) The circular operation. (6) 
The flap operation. (c) The integumental flaps and cir- 
cular division of muscles. (d) Mr. Teale’s operation. 

Choice of Operation.—For amputation through the 
middle third all four operations are applicable. For the 
upper and lower thirds the circular division of muscles 
and skin flaps is the best operation. 

On the dead body we strongly recommend the student 
to amputate through the lower third, as this leaves a 
longer stump, and so facilitates the subsequent excision 
of the elbow-joint. 


(a) THE CIRCULAR METHOD. 


1. Instruments required.—1. Small amputating knife, 
about six inches long in the blade. 2. Amputating saw. 
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3. Artery or torsion forceps. 4. Bone nippers. 5. 
Scissors. 

2. Position of Surgeon.—He should stand on the 
outer side of the limb when operating on the right side, 
and on the inner when operating on the left. 

3. Position and Duties of Assistant.—The assistant 
should stand on the opposite side of the fore-arm to the 
surgeon, and should surround the part to be removed 
with his hands, and retract the skin forcibly. 

4. Position of Limb.—The arm should be extended 
from the side of the body, and placed in a position mid- 
way between pronation and supination. 

Operation.—Grasping the knife in his fist with its 
edge turned upwards, and placing the right foot slightly 
in advance, let the operator stoop down and pass the 
knife beneath, then above and thus around the limb, 
dropping its point until it is as nearly vertical as possible, 
its back being turned towards him and its heel resting 
against that part of the arm nearest to himself. From 
this point let him commence a circular incision of the 
integument alone, raising his body to the erect position 
as he does so, and making his knife retrace its steps until 
the skin in the whole circumference of the limb is divided. 
The integument being retracted should be dissected back 
and turned over on itself, until about two inches or more 
have been reflected. Let the operator divide the muscles 
close to the reflected integument, in the same manner as 
the skin and subcutaneous tissue, the assistant still con- 
tinuing to retract the parts. Thrusting the knife through 
the interosseous membrane, and having cleared the bones 
for the application of the saw as high as possible, the 
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saw should be laid across the bones, with its heel resting 
on either one of them, and should first be drawn towards 
the operator while it is pressed pretty firmly against the 
bones. This will make such a notch as will prevent it 
subsequently slipping from the part to which it was first 
applied. 

Main Arteries to be Secured.—The radial and ulnar 
arteries will be found in the anterior part of the stump, 
in front of the bones from which they respectively derive 
their names; the anterior and posterior interosseous ves- 
sels may be sought for, the former in close connection 
with the front of the mterossecous membrane; the latter 
between the deep and superficial layers of muscles in the 
posterior part of stump. 


(b) DOUBLE-FLAP AMPUTATION OF THE FORE-ARM BY 
TRANSFIXION. 


This operation is best adapted for amputation through 
the middle third of the fore-arm, as higher up it is diff- 
cult to form a posterior flap by this method, and lower 
down the structures, being chiefly tendinous, form bad 
flaps. Before undertaking this operation it may be well 
again to notice the abundance of soft parts on the front 
of the fore-arm, and the comparatively bare condition of 
the bones posteriorly. | 

1. Position of Operator.—The operator should stand 
outside the limb, if it be that of the right side, and inside 
that of the left. 

2. Position of Assistant.—The assistant should be placed 
opposite the operator, on the other side of the fore-arm. . 
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3. Position of Limb.—-The fore-arm should be sup- 
ported horizontally, away from the body, and supine, as 
in this latter position the bones are more nearly parallel 
and in the same horizontal plane with each other. 

The soft parts over the front of the limb being grasped 
and slightly upraised by the operator's Icft hand, let him 
transfix the limb from side to side immediately in front of 


Fig. 25. 





the bones, entering the knife at the subcutaneous margin 
of the nearer bone, and coming out at the corresponding 
spot on the opposite side of the fore-arm. Now, cutting 
downwards towards the wrist, a flap should be formed 
with a rounded border about three inches in length; this 
may be held up, but not retracted, by the assistant. Seiz- 
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ing the soft parts on the back of the fore-arm, let the 
operator draw them away from the bones and again 
transfix the limb, immediately behind the bones, the 
points of entrance and exit of the knife being respectively 
the nearer and more distant angle of his first incision; in 
this manner a posterior flap may be formed, which should 
be rather longer than the anterior. In performing the 
second transfixion of the limb, it is often difficult to avoid 
wounding the skin on the distal side of the fore-arm, and 
to insure its safety it is better to hold down its cut edge 
with the thumb during the passage of the knife, in the 
manner represented in the preceding woodcut (fiy. 25). 
The soft parts being retracted by the assistant, the knife 
should be passed around and thrust between the bones 
both in front and behind, just at the angle of junction 
of the flaps, at which point the saw should be applied. 
It is the custom with some operators to recommend that 
the bones should be divided while in a position midway 
between pronation and supination, to insure their being 
left more nearly the same length; there is no objection 
to this proceeding. 

Position of the Chief Vessels —The divided ends of the 
radial and ulnar arteries will be found near the extremity 
of the anterior flaps, opposite their respective bones; the 
anterior interosseous artery in front, and in intimate rela- 
tionship with the interosseous membrane ; the posterior 
interosseous vessel between the deep and superficial layer 
of muscles on the surface of the posterior flap. 


a 


160 AMPUTATION OF THE FORE-ARM. cH. IX. 


(c) AMPUTATION BY INTEGUMENTAL FLAPS AND A CIRCULAR 
DIVISION OF THE MUSCLES, 


This operation can be practised on any part of the 
fore-arm. We strongly recommend it to the attention 
of the student. 

Position of Operator.—The operator should stand 
outside the limb, if it be that of the right side, and inside 
that of the left. 

Position of Assistant.—The assistant should be placed 
opposite the operator on the other side of the fore-arm. 

Position of Limb.—The fore-arm should be supported 
horizontally, away from the body, and supine, as in the 
latter position the bones are parallel and in the same 
horizontal plane with each other. 

Operation —The operator, having first marked the 
position of the bones of the fore-arm by the fore-finger 
and thumb of his left hand, should enter the point of the 
knife at the spot marked by the fore-finger, and cut a 
semi-oval flap from the front of the fore-arm, composed 
of integument only, by carrying the knife along the more 
distant bone for about three inches, then across the front 
of the fore-arm, and upwards, along the nearer bone to 
the place marked by his thumb, which should be oppo- 
site the point where he entered the knife. This flap, 
about three inches in length, should occupy exactly half 
the circumference of the hmb. The fore-arm being 
slightly bent, a similar flap should be cut and reflected 
from its posterior surface, commencing and ending at the 
same points as the anterior; the parts being retracted by 
the assistant, the muscles may be divided in a circular 
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manner, close to the base of the flaps, and the operation 
completed as in other amputations of the fore-arm. 


(Z) AMPUTATION OF THE FORE-ARM BY MR. TEALE’S 
METHOD. 


General directions for performing this operation will 
be found at page 132. The arm being in the prone posi- 
tion, the operator, standing on the right-hand side of the 
limb,’ must trace with a short amputating knife or long 
scalpel, the lateral incisions of the anterior long flap, 
along the subcutaneous margins of the radius and ulna 
respectively, dividing the integuments alone. The trans- 
verse incision of the same flap may be made by one sweep 
of the knife, dividing everything down to the bones; all 
the soft parts in front of these and the interosseous 
membrane being reflected upwards, the posterior or short 
flap may be cut in the same way, and being reflected as 
high as the commencement of the lateral incisions of the 
long flap, the bones may be sawn. For the appearance 
of the flaps, and the manner of bringing the parts together 
after the operation, we refer the operator to fig. 40, and 


jig. 41, page 197. 


AMPUTATION AT ELBOW-JOINT. 


We shall not describe this operation, as its advantages 
are very questionable on the living subject, and on the 
dead it 1s better to perform a resection of the joint. 


1 The patient's right-hand side, ¢.e. outside the right arm, inside thé 
left. 


M 


162 AMPUTATION OF ARM. cn. IX. 


AMPUTATION OF ARM. 


Amputation through the Upper Arm may be effected 
(a) by the circular operation; (b) by double flaps ; (c) by 
integumental flaps and circular division of the muscles ; 
(a) by Mr. Teale’s operation. 

Choice of Operativon.When operating on the living 
subject this will depend very much on the available 
integument for covering the stump, and in cases of injury 
on the condition of the bones, skin, blood-vessels, &c. 


(a) THE CIRCULAR OPERATION. 


Instruments required._l. An ordinary amputating 
knife. 2. A saw. 8. Artery or torsion forceps. 4. Bone 
nippers. 

Position of Operator.—The operator should take his 
place outside the limb he is about to remove. 

Position and Duties of Assistant.—The assistant, 
placed at the shoulder of the subject, should encircle the 
arm with both hands just below the point at which it 1s 
to come off, and should retract the integuments to their 
utmost. 

Operation.—The operator, bending both knees, should 
stoop down and pass his knife around the limb from its 
under side, and, laying the heel of the blade on the side 
of the arm nearest to him, should make a circular sweep 
around the limb, at the same time straightening his own 
body, and rising to the erect position. This cut should 
divide the integuments down to the muscles, which must 
be bared of their covering, to the extent of two or three 
inches, by dissecting off the skin and subcutaneous tissue ; 
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the assistant meantime turning back the parts while he 
retracts them. The muscles and all the remaining soft 
parts down to the bone should now be divided by a cir- 
cular sweep. of the knife, effected in the same manner as 
the incision of the integuments, the edge of the knife 
being laid close against the reflected integument. Let 
the assistant again grasp the muscles and integuments en 
masse, and retract them; the stump will now assume a 
conical form, and the operator should again sweep his 
knife around the bone; dividing this muscular cone about 
its centre, and applying the saw at the same spot, the 
operation will be complete.} 

Arteries divided.—The brachial, the superior pro- 
funda, and the inferior profunda. 

The brachial will be found on the inner side of the 
stump, the superior profunda on its posterior aspect with 
the muscular spiral nerve. 

The inferior profunda on the inner side with the ulna 
nerve. 

(The superior profunda often divides into two branches 
high up in the arm; in this case two vessels, one on 
either side of the muscular spiral nerve, will require a 
ligature. ) 


(b) AMPUTATION BY DOUBLE FLAPS BY TRANSFIXION. 


In the amputation by double flaps the arm should 
be rotated outwards, the assistant and, operator being 
placed as in the preceding method. 

Operation.—Having with the left hand grasped and 


1 In sawing the bone, the operator should grasp it with his left hand 
close to the point of section; in this way only will he effectually steady it. 


wQ 
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raised the soft parts in front of the humerus, let the 
operator transfix them, the point of his knife grazing the 
anterior surface of the bone in its passage through the 
limb, and passing in front of the brachial vessels; a 
semilunar flap should be formed about three inches in 
length, as the knife cuts its way out. The operator 
should now grasp the soft. parts on the posterior aspect of 
the limb, draw them away from the bone, and transfix 
them, cutting a posterior flap about the same size and 
shape as the anterior; sweeping the edge of the knife 
around the bone to clear it from any remaining connec- 
tions, the saw should be applied as high up as possible, 
while the assistant retracts both flaps. 

Position of Arteries dinded.—The brachial artery 
should be looked for near the inner angle of junction 
between the anterior and posterior flap. 

The superior profunda, after a short course, divides 
into two branches, and these will be found on either side 
of the musculo-spiral nerve in the posterior flaps. 


(¢) AMPUTATION BY INTEGUMENTAL FLAPS AND CIRCULAR 
DIVISION OF MUSCLES. 


1. /ustruments required.—1. Short amputating knife. 
2. Saw. 3. Artery forceps. 

2. Position of Operator.—The operator should take 
Ins place outside the limb of the right side, inside that of 
the left, the arm,being carried out from the side. 

_ 8. Position of Assistant.—The assistant should stand 
opposite the operator. 

4. Operation.—Commencing on the side of the limb 
farthest from him, the operator should trace out in the 
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skin and subcutaneous tissue'a flap with its convexity 
downwards, and again, passing his hand under the limb, 
he should connect the opposite angles of the first incision 
by tracing a flap of the same size and shape on the pos- 
terior surface of the limb; these being retracted by the 
assistant, and reflected from their deep attachments to the 
fullest extent, the muscles should be divided at the base 
of the flaps, as in the circular operation, and the bone 
sawn through as high up as possible. 
5. Artertes divided.—As in the previous operation. 


(d) MR. TEALES METHOD. 


For a description of Mr. Teale’s method of amputat- 
ing, we refer the reader to the general description of his 
plan of operating, at page 132, and to jig. 40, aud fi. 41, 
page 197. In the upper arm the anterior flap should be 
made rather external in position, and care should be 
taken to include the brachial vessels in the posterior or 
short flap. 


AMPUTATION OF THE ARM AT THE SIFOULDER-JOINT. 


The plans adopted for disarticulating the humerus 
at this joint are very numerous, though many only 
differ from each other in inessential particulars. We 
shall only describe (a) the operation by an upper and 
a lower flap; and (b) that by an anterior and posterior 
Hap. 


(a) AMPUTATION BY UPPER AND LOWER FLAP. 


Instruments required.—l. Amputating knife of mode- 
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rate dimensions. 2. Artery or torsion forceps. 3. Bone 
nippers. 4. Saw. 5. Scalpels. | 

Position of Body.—(a) The body, raised by two or 
three blocks placed beneath the shoulders, should be 
brought towards the edge of the table. 

Position of Operator and Assistant—The operator 
should stand outside the limb, and the assistant behind 
the shoulder. In the living the subclavian artery should 
be compressed by a third assistant, a fourth manipu- 
lating the arm. 

Oneration.—The operator, grasping the deltoid in his 
left hand, and raising it, should thrust his knife beneath 
it, transfixing the limb just below the acromion, and on 
its upper and outer aspect; the knife should graze the 
neck of the humerus, and in cutting its way out below 
should form a flap with a rounded border, about four 
inches in length; this the assistant raises and retracts. 
The head of the bone being now exposed, the knife should 
be laid on the upper aspect of the anatomical neck, and 
the muscles inserted into the greater tuberosity divided, 
while the bone is rotated inwards; the joint being opened 
on its upper and outer aspect, the subscapularis should 
be divided, the knife passed behind the neck of the bone, 
and with one sweep be made to cut its way out in the 
axilla, forming an inferior flap similar to the first. The 
pteceding operation is modified by some surgeons, in that 
the anterior flay is cut and reflected, instead of being 
formed by transfixion. 

Arteries divided.—The axillary, the circumflex, the 
subscapular, the thoracica-humeria, and other small 
branches. 
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(b) DISARTICULATION BY ANTERIOR AND POSTERIOR FLAPS. 


The subject, being placed on its back, should be 
brought to the edge of the table and one or two blocks 
placed under its shoulders. 

Position of Operator.—The operator should stand 
outside the limb near the elbow, facing the body. 

Position and Duties of the Assistant.—The assistant 
should be placed behind the shoulder. An assistant in 
the living should compress the subclavian artery. 

Operation.—The operator should grasp the shaft of 


Fig. 26. 





The wrrow represents the direction in which the thip shold be ent, 


the humerus low down, draw the arm out from the side, 
and at the same time throw the head of the bone for- 
wards; he should insert the knife with its edge turned 
towards him, just in front of the posterior fold of the 

ry e ° e e a 
axilla, and, thrusting it upwards, close behind the neck of 
the humerus, should bring out its point as near the 
acromion as possible ; the accompanying woodcut (jig. 26) 
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shows the knife in its proper position, and the manner in 
which the humerus should be held. A flap should thus 
be cut from the posterior aspect of the limb, about four 
inches long, and oval at its extremity; this the assistant 
should grasp and keep well retracted. The arm should 
now be thrown forwards across the chest (jig. 27), and 


Fig. 27. 


“. Operator's Hands. 





the heel of the knife applied to the head of the bone to 
divide the three muscles of the greater tuberosity ; this 
will thoroughly open the joint on its posterior aspect, and 
will enable the operator to complete the division of the 
capsular ligament, to pass the knife from behind forwards, 
between the head of the bone and the glenoid cavity, and 
to divide the tendon of the subscapularis. Having now 
passed the knife round the head of the humerus, so that 
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its blade rests against the front of the neck of the bone, 
the arm should be placed in the position shown in jig. 28, 
and the operation completed by forming a flap—such as 
is there represented by a curved line. The axillary artery 
will be found in this, the anterior flap, near its extremity, 


Fig. 28. 





Disarticulation by an Oval Incision. 


and it is, as it should be in all cases, nearly the last thing 
divided in this method of disarticulation. 

Before proceeding to the amputations of the lower 
extremity it is advisable to perform the amputation of the 
breast, if the sex of the subject admits of the operation 


being practised with any advantage. : 
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CHAPTER X. 
AMPUTATIONS OF THE LOWER EXTREMITY. 


(seneral Remarlis on the Skeleton of the Foot, and Position of its various 
Articulations—Cieneral directions for Amputations about the Foot—Am- 
putation of Phalanges of Toes—J)itto en masse—Amputation of Great. 
Toe at Tarso-metatarsal Joint — Lisfranc’s Amputation — Chopart’s — 
Syme's — Operation of M. Roux — Pirogoff’s Amputation — Ordinary 
Method—Dr. ben. Watson's Method -—Lignerolle’s Sub-astragaloid Am- 
putation—- Hancock’s Modification—Laborie’s Operation —Amputation of 
Leg—Anatomy—Ceneral directions for Amputating Leg—Operations : 
(1) Cireular Method, (2) Double Flap Operation, (3) Integumental 
Flays and Circular Division of Muscles, (4) Teale’s Method, (5) by a 
Long Anterior Flap-—Amputation through the Kunee-joint — General 
directions: (1) by a Single Anterior Flap, (2) by a Posterior Flap, 
(3) by Double Skin Flaps and Circular Division of Muscles, (4) by 
Brinton’s Modification of the above, (5) by Lateral Skin Flaps—Amputa- 
tion of the Thigh -—General directious: (1) Gritti’s Method, (2) Carden’s, 
(3) Spence’s, (4) Vermale’s Operation, (5) the Circular Method, (6) Trans- 
fixion, (7) Integumental Flaps and Circular Division of Muscles, (8) Teale’s 
Method—Amputation at Tip-joint. 


GENERAL REMARKS ON THE SKELETON OF THE FOOT. 


For the successful performance of the amputations about 
the tarsus a knowledge of the outline and exact position 
of its various articulations is so essentially necessary, that 
we make no apology for here introducing a few remarks 
on what may be called the external anatomy of the part, 
and for appending a sketch of the foot with an outline 
tracing of its bones. By attending to a few simple rules, 
the position of the various joints of the tarsus may be 
exactly ascertained, at any rate when they have not pre- 
viously been the seat of disease. 

As was the case in the hand, the two distal phalangeal 


CH. X. ANATOMY OF THE FOOT. 71 


joints of all the toes, with the exception of the first joint 
of the great toe, are concave from side to side, the con- 
cavity being directed towards the ends of the toes, and 
they are all situated about two lines in front of the cor- 
responding knuckles; the prominence of the knuckle 
belonging in every case to the nearer of the two bones 
entering into its formation. The first, or metatarsal articu- 
lation of the phalanges of all the tues, is concave in its 
outline from side to side, with its concavity turned 
towards the tarsus; it lies just in front of the heads of 
the corresponding metatarsal bones, which latter can be 
plainly distinguished in any foot. 

To ascertain the situation of the tarsal articulations, 
the operator, pulling the right foot over the edge of the 
table, and facing the body (turning his attention to the 
inner side of the foot), should place the fore-finger of his 
right hand on the inner malleolus, and draw the point of 
the finger down the inner side of the foot. His attention 
will first be arrested by the tubercle of the scaphoid bone 
(jiy. 29), which here forms a marked prominence, ex- 
ceedingly useful as a guide, firstly to the articulation 
between it and the uastragalus, opened in Chopart’s am- 
putation ; and secondly, to its joimt with the internal 
cuneiform bone; the latter of these articulations is 
situated half an inch in front of the prominence, the 
former lies a quarter of an inch behind it. Tracing 
onwards along the inner border of the foot, the pro- 
jection of the proximal end of the first metatarsal bone 
may perhaps be distinguished, indicating the situation of 
the joint between that bone and the inner cuneiform, 
opened in performing Lisfranc’s operation. But a more 
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sure guide to the situation of this joint is afforded, by 
considering that it lies an inch and a half in front of the 
tubercle of the scaphoid bone (jig. 29), the latter point 
being easy of recognition. 

Turning now to the other side of the fpot, Ict the 
operator place the fore-finger of the left hand on the 
outer malleolus, and trace along the outer border of the 


Fig. 29. 
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tarsus; here he will meet with two prominences, both 
deserving of attention: the first, a small, but sharply- 
defined point of bone on the os calcis, about an inch 
below the malleolus, and generally called the peroneal 
tubercle (jig. 29); from an inch to an inch and a half 
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farther on, he will encounter a well-marked bony pro- 
minence, constituting the proximal end of the metatarsal 
bone of the little toe (jig. 29). The articulation between 
the calcis and cuboid is situated about half an inch in front 
of the peroneal tubercle, or it may be said to be midway 
between that point and the prominence of the fifth 
metatarsal bone. 

The joint between the cuboid and fifth metatarsal 
bone hes immediately behind the projecting extremity of 
the latter. | 


GENERAL DIRECTIONS FOR AMPUTATIONS ABOUT THE FOOT. 


Instruments required.—A. strong, narrow knife, about 
five inches long in the blade, for Lisfranc’s and Chopart’s 
operation ; a short, strong knife about three inches in 
the blade, for Syme’s; scalpels, narrow and broad, for 
toes; bone forceps ; saw; artery and torsion forceps. 

Position of the Fvot—The foot should be drawn well 
over the end of the table, and the leg supported at a con- 
venient height on a block. 

Position of the Operator.—The operator should stand 
facing the foot. 

Position and Duties of the Assistant.—The assistant 
should be placed facing the operator. His duty is to 
support the foot with his hands, or to secure it firmly 
on the block. 


AMPUTATION OF THE PIHALANGES OF THE TOES. 


A small and very narrow-bladed scalpel should be 
procured for these operations, which may be executed 
precisely in the same manner as the corresponding am- 
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putations on the hand. (See page 135, fig. 19.) The 
phalanges may be removed by a single palmar flap, or by 
double flaps. 

The toes may also be removed at their metatarsal 
joints by the same-shaped incisions, and in the same 
manner, as was recommended for the corresponding 
articulations of the hand (page 137). In amputating the 
great toc at its metatarsal joint, the operator should observe 
the prominence of the head of its metatarsal bone, and 
in the incision of the soft parts should provide accordingly 


for its sufficient. covering, 


AMPUTATION OF THE TOES BN MASSE AT TIVEIR META- 
TARSAL JOINTS. ! 


The operator should grasp the extremities of all the 
toes with lis left hand, Ins thumb being against their 
plantar surface; having extended the toes, he shouid 
make a curved incision from left to right, with its con- 
vexity directed forwards, across the sole of the foot, 
commencing on the right foot over the metatarsal joint of 
the little toe, and extending to the corresponding joint of 
the great toe on the opposite side of the foot. This cut 
should reach as far as the angles between the toes, and 
should fall on the transverse marks in the skin which 
separate the toes from the sole of the foot. The position 
of the left hand should now be changed, and the ex- 
tremities of the tees be grasped, and strongly flexed ; the 
thumb of the operator being now on their dorsal surface. 
Another curved incision should be made on the dorsum 
of the foot, joining the extremities of the first, and falling 


1 This is an operation which can scarcely be required on the living body 
under anv circumstances, 
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across the forks of all the toes (jig. 29a). The flap thus 
traced out may be reflected for a short distance, until 
the metatarsal articulations are exposed; these being 
opened, and the capsular ligaments completely divided, 
the blade of the knife should be passed behind the heads 
of all the phalanges, and. by a slight sawing movement, 
should be made to cut its way close along the plantar 
aspect of their shafts, until it appears in the sole at the 
extremity of the first incision. 

Arteries divided.—The digital, the cut ends of which 
will be found in the plantar flap, and the dorsal iter- 
osseous, which are situate on the posterior flap. 


AMVUTATION OF THE GREAT TOK AT ITS TARSO- 
METATARSAL JOINT. 


We shall describe two inethods of performing this 
operation. 

1. The flap method. 

2. The oval incision. 

Lirst Method.—The operator, grasping the big toe 
with his left hand, should enter the point of the knife 
on the dorsum of the foot over the proximal extremity of 
the first metatarsal bone, and carry it forward to its distal 
extremity, then across the inner side of the toe to the 
plantar aspect of the foot, and backwards to the part oppo- 
site where the flap wascommenced. The flap thus formed 
on the inner aspect of the foot being reflected, the knife 
should be thrust between the first and second metatarsal 
bones, and made to cut its way out in front between the cor- 
responding toes (jig. 30). The insertion of the peroneus 
longus into the base of the first metatarsal bone should 
be now divided, taking care to keep the knife close to the 
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bone, so‘as to avoid wounding the communicating branch 
of the dorsalis pedis with the external plantar artery. The 
remaining soft parts being divided, disarticulation may be 
accomplished by a few touches with the point of the 
knife, the bone being twisted hither and thither to 


Fig. 30. 





Amputation of Great Tor, 


facilitate the division of the ligaments. Some operators 
divide the shaft of the metatarsal bone with the bone 
nippers through its upper third, leaving the proximal end 
of the bone in situ. This proceeding opens no joint and 
avoids disturbing the attachment of the peroneus longus, 
and the risk of cutting the arteries in the angle of the 
first interosseous space. 

Arteries divided.—Thae first digital artery, the dorsalis 
pollicis, and probably tiie external plantar and communi- 
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cating branch from the dorsalis pedis. Should these latter 
be divided, two arteries will require ligature in the angle 
of the first interosseous space. 

Second Method.—The operator should make an in- 
cision through the skin and soft structure down to the bone, 
commencing about half an inch behind ¢he tarso-metatar- 
sal’ joint on its inner aspect, and continue it to the 
middle of the shaft of the metatarsal bone. He should 


Fig. 31. 
, 





AT] 


Amputation of Great Toe. 


then make it diverge to the web between the first and 
second toe, and carry it round the palmar surface of the 
big toe at its digital fold and back to the spot where the 
incision diverged (iy. 31). The soft parts must now be 
separated by keeping the knife close to the bone, and dis- 
articulation completed as before. 


LISFRANC’S AMPUTATION. 


This consists in the removal of part of the foot, at 
the articulation between the tarsus and metatarsus. 


1 Often improperly called Hey’s operation. 
N 
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Anatomy.—The operator should glance at the line of 
articulations he is about to open (jig. 29); he will per- 
ceive that, with the exception of that belonging to the 
second metatarsal bone, they are arranged in a pretty 
regular curve across the dorsum of the foot; while the 
proximal end of the bone in question dips down towards 
the tarsus, and is wedged in between the first and tHird 
cuneiform bones; again, the first and second metatarsal 
bones are connected by strong plantar ligaments to the in- 
ternal cunciform bone; and lastly, the tendon of the pero- 
neus longus is attached to the base of the metatarsal bone 
of the great toc ; these connections, which must all be di- 
vided in this operation, form the principal difficulty in its 
execution. 

Operation.—The operator, taking a knife about four 
inches long in the blade, should grasp the sole of the foot 
in the palm of his left hand, the extremities of his thumb 
and fore-finger being placed just behind the tarsal ends 
of the metatarsal bones of the little and great toes respec- 
tively... The former of these being prominent, its situa- 
tion may be easily ascertained on the outer side of the 
foot, while the latter is found about an inch in advance of 
the prominence of the scaphoid on the inner side. These 
two points, marked by the finger and thumb, should be 
connected across the dorsum of the foot, half an inch in 
advance of the articulations about to be opened, by a 
slightly-curved incision, having its convexity turned to- 
wards the toes (sig. 29, page 172). The extremities of 
this first cut must now be joined by an incision running 
along the sides of the metatarsal bones of the great and 


} This refers to the right foot. 
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little toes, and crossing the sole in a curved manner, just at 
the ball of the toes, as represented in the adjoining wood- 
cut (jig. 32). This flap, traced on the sole, should be 
longer on its inner than on its outer side, and it should 
be cut’ deeply, down to the bones. The foot being now 
firmly grasped in the left hand, and the dorsal ligaments 
put on the stretch, they may be divided over the line of 
the tarso-metatarsal articulations, and the latter opened. 


Fig. 32. 
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The knife should now be inserted between the shafts of the 
first and second metatarsal bones, its point being directed 
towards the tuberosity of the os calci8, and its edge 
looking upwards; it should be grasped in the fist, an@ 
should be made to move in a direction which we trust 
may be expressed by the accompanying woodcut (fig. 
33); at the same time the left hand of the operator should 
nw 2 
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bear downwards upon the end of the foot. The object of 
this proceéding is to divide the ligaments at the base of the 
second metatarsal bone, and set its articular extremity free; 
the division of these ligaments is easily ascertained by the 
resistance to the left hand suddenly ceasing, and by the 
wide separation of the tarsus from the metatarsus. All 
the ligamentous connections of the bones being divided, 
the blade of the knife should be passed behind them into 


Fig. 33. 





the sole, and, being carried with a sawing movement close 
along the under surface of the metatarsus (jig. 34), be 
made to cut its way out into the sole, at the extremity of 
the flap that has been previously traced." 
Arteries divided.—The dorsalis pedis, the internal and 
external plantar, and the digital arteries. 
1 Hey’s amputation is performed in precisely the same manner, except 


that the metatarsal bones are sawn through just below their proximal ends, 
instead of being disarticulated. 
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AMPUTATION THROUGH THE TARSUS, OR 
CHOPARTS OPERATION. 


Chopart’s operation is the partial amputation of the 
foot at the articulation between thé calcis and astravalus 
on the one side, and the cuboid and scaphoid bones on the 
other (fig. 29); the principal covering for the stump being 


Fig. 34. 





taken from the sole. We shall describe the operation as 
it is performed on the right foot. 

Operation.—The operator, grasping the sole of the 
foot in the palm of his left hand, should feel for the pro- 
minence of the scaphoid bone on the inner side, and hav- 
ing placed the end of his fore-finger upon 1 this, should next 
ascertain the position of the peroneal tubercle! on the 
outer side, and marking its exact situation with the thumb 


1 Jt is found about an inch below and in advance of the outer malleolus. 
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of the same hand, let him make a curved incision across 
the front of the tarsus from a point an inch in front of the 
peroneal tubercle to the prominence of the scaphoid. He 
should then connect the extremities of this incision by 
tracing out a flap from the sole in the manner represented 
in fig. 32; this flap, being curved at its extremity, and 
reaching just short of the balls of the toes, should, as in 
the preceding operation, be longer on its inner side than 
on its outer side. The dorsal ligaments of the tarsus, put 
on the stretch by bearing with the left hand upon the 
toes, and using the heel as a fulcrum, should first be 
divided over the caleanec-cuboid articulation, which 1s 
found half an inch in front of the peroneal tubercle, and 
subsequently over the articulation between the astragalus 
and scaphoid; these two joints being opened, the liga- 
inentous connections of the bones should be entirely 
divided, and the blade of the knife passed to the under 
surface of the bones, and made, with a slight sawing 
movement, to cut its way out at the extremity of the 
plantar flap, in the manner exhibited in jig. 34. 

Arteries divided.—The dorsalis pedis, the internal and 
external plantar,‘and the digital arteries. 


AMPUTATION TITROUGH THE ANKLE-JOINT OR 
SYME'S AMPUTATION. 


Syme’s Amputation (fig. 29) consists in the removal 
of the foot at the ankle-joint, cutting off the malleoli 
with a thin slice of the articular surface of the tibia, and 
retaining the integuments of the heel as a covering for 
the bones. The chief difficulty experienced in this opera- 
tion is the separation of the os calcis from its - posterior 
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and lateral connections, without injury to the integu- 
ments behind, or to the posterior tibial artery on the 
inner side. 

Instruments required.—A_ strong knife about three 
inches long in the blade, artery or torsion forceps, saw, 
bone nippers, scissors. 

Position of Operator—The operator should stand 
facing the foot. 

Position of Assistant.—The assistant, facing the 
operator, should support the leg; the heel should rest 
on the edge of the table, the foot being at a nght angle 


Fig. 35. 





Amputation at Ankle-joint. 


to the leg. On the living he may at the same time 
control the tibial arterics with his thumb and fore-finger. 

Operation.—Since this operation was first introduced 
into practice by Mr. Syme, many minor modifications 
have been proposed and practised. We shall content 
ourselves with giving the original operation in Mr. Syme’s 
own words, and in describing the modification as per- 
formed by Professor Pirrie, of Aberdeen, and what we 
venture to think a still better method. : 

Mr. Syme's original Operation The foot being 
placed at a right angle to the leg. a line drawn from 
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the centre of one malleolus to that of the other directly 
across the sole of the foot will show the proper ex- 
tent of the posterior flap; the knife should be entered 
close up to the fibular malleolus, and carried to a point 
on the same level of the opposite side, which will 
be a little below the tibial malleolus; the anterior in- 
cision should join the two points just mentioned at an 
angle of 45° to the sole of the foot and long axis of the 
leg. In dissecting the posterior flap, the operator should 
place the fingers of his left hand upon the heel, while 
the thumb rests upon the edge of the integuments, and 
then cut between the nail of the thumb and the tuberosity 
of the os calcis, so as to avoid lacerating the soft parts, 
which he at the same time gently, but steadily, presses 
back, until he exposes and divides the tendo Achillis. 
The foot should be disarticulated before the malleolar 
projections are removed, which it is always proper to do, 
and which may be most easily effected by passing the 
knife round the exposed extremities of the bones, and 
then sawing off a slice of the tibia connecting the two 
processes.’ 

Pirrie’s Modification.—This merely consists in sawing 
through the bones of the leg just above their articular’ 
surface without disarticulating the foot; the rest of the 
operation is performed in exactly the same manner as 
described by the late Mr. Syme. 

Another Method.—As we consider this the best way 
of performing the operation we have described it some- 
what fully. 

The operator should make an incision from the tip of 
the external malleolus to a little below the posterior 
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border of the internal malleolus, across the under surface 
of the heel, in the direction shown in the preceding 
diagram (jig. 35). This incision should extend down to the 
os calcis in its whole extent. The ankle-joint should now 
be opened by a cut, connecting the extremities of the first 
incision, and running from malleolus to malleolus, across 
the front of the articulation. The foot being firmly 
extended, the joint should be fully opened, by dividing 
the lateral ligaments, and the os calcis be separated from 
its posterior and lateral connections by dissecting from 
above, down its posterior surface, the point of the knife 
being used, and this being kept close against the bone. 

In separating the integuments from their connections, 
the operator should be careful not to score them crossways, 
as by doing this their vascular supply is interfered with, 
and the flap rendered liable to slough. Having freed the 
calcis from the tendo Achillis and the parts about the 
outer side of the heel, the operator should separate the 
soft parts from the inner ankle with great care, so that 
the posterior tibial artery may not be wounded in this 
part of the operation. 

In operating on young subjects the epiphysis of the 
os calcis is usually left in .the posterior flap, and may 
there remain. 

The malleoli should now be cleared for the saw by 
drawing the knife firmly round them just above the 
articular surface of the tibia, and a thin slice of the tibia 
with the two malleoli sawn off. The tendons about the 
ankle should now, if necessary, be shortened with the 
scissors, and the arteries secured. 

Arteries divided.—The anterior tibial, which will be 
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found on the front of the tibia, and the external and in- 
ternal plantar arteries, which are situate at the extremity 
of the inner side of the plantar flap. 

Mr. Syme advised an incision to be made in the 
bottom of the heel flap to prevent the collection of dis- 
charges. If the plantar incision be carried well back 
towards the point of the heel there is no need of this 
outlet in the posterior flap. 

Rouz’s Amputation of the foot is effected at ie aukle- 
joint, the integuments on the inner and under side of the 
heel being saved as a covering for the stump. The ope- 
rator, standing at the side of the foot, commences an in- 
cision at the apex of the outer malleolus, and carries it 
half across the front of the ankle-joint, from whence it 
should run inwards in an oblique direction over the 
astragalo-scaphoid articulation, then pass in a curved 
manner downwards and backwards to the mesial line of 
the sole of the foot, and, running along the under surface 
of the heel, must ascend the posterior aspect of that part, 
and terminate at the outer malleolus, where it commenced. 
The ankle-joint should be opened on its upper and outer 
aspect, the calcis dissected from its connections (jig. 36), 
the malleoli and a slice from the articular surface of the 
tibia removed, and the operation will be complete. The 
shape of the flap may, perhaps, be gathered from the ap- 
pearance presented by a foot upon which the operation 
has been performed. This is shown in jig. 37. | 


? PIROGOFF’S OPERATION. 


This is a modification of Mr. Syme’s operation. It 
differs from it in that, instead of completely removing 
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the os calcis, in this operation the posterior part of that 
bone is sawn through obliquely and left in the heel, and 
the latter is retained as the covering for the ends of the 
bones of the leg; it is more easily performed than Mr. 


Fig. 36. 





Syme’s operation, avoiding as it does the dissection of the 
soft parts from the posterior surface of the os calcis. 

The operator, turning the foot upwards, makes an in- 
cision down to the bone, straight across the sole, from the 
apex of one malleolus to the apex of that of the opposite 
side. Extending the foot, he now joins the extremities 
of this incision by another, stretching across the front of 
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the ankle-joint. Having opened the articulation, with 
the point of the knife he divides the lateral attachments 
of the astralagus until it so far comes out of the ankle- 
joint as to allow the os calcis to come into view behind 
it; with the foot in the same position, the saw should be 
placed behind the astragalus, and the os calcis divided 
vertically 1 downwards. The remaining connections of 
this bone being separated with the knife, and the ends of 
the tibia and fibula removed, the operation is complete. 
When the lower flap is brought up, the os calcis will be 
found to be cut obliquely, so as to come into more ac- 
curate apposition with the bones of the leg by its sawn 
surface. 

An Improved Method of Performing Pirogof's Ampu- 
tation, by Dr. Eben. Watson._—This operation is performed 
in the following manner. The operator stands on the 
right-hand side of the limb, and, turning up the sole by 
flexing the foot, he makes an incision down to the bone 
from the tip of one malleolus to the other, across the 
under surface of the heel ; into this wound the saw is in- 
troduced, and the posterior part of the os calcis sawn off 
behind the astralagus, the section being carricd in a direc- 
tion upwards and inclining backwards. The heel is now 
retracted by an assistant, the knife applied between the 
sawn surfaces of bone, and made to cut its way up- 
wards for a short distance behind the ankle-joint (jig. 38). 
The operator now joins the extremities of his first incision 
by cutting straight from malleolus to malleolus across 
the front of the ankle, dividing all the tendons and soft 
parts down to the tibia; these being retracted, and the 


1 In this position of the foot the section should be vertical. 
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bones of the leg cleared at their lowest part, their arti- 
cular surfaces, with the malleoli, should be sawn off. 
This section should only include a thin shell of bone, and 
should be carried nearly at right angles to the long axis 


Fig. 38. 
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of the bones, though with a slight inclination upwards’ 
(fig. 89). 

The foregoing operation is more easy of execution 
than the ordinary method of performing Pirogoff’s ampu- 
tation ; and, among other advantages which it possesses, 
we may allude to the exact adaptation of the parts to each 
other when brought together after the® operation, and to 
the greater ease with which it is performed on the liviag 

1 In this particular we have ventured to differ from Tr. Watson’s recom- 


mendations, as given in the Lancet, June 11, 1859. He there recommends 
that the bones of the leg be sawn ‘ from before, backwards and downwards.’ 
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body when the foot is too mutilated to allow of its being 
firmly grasped. 

As Lignerolle’s, or the sub-astragaloid, operation, Han- 
cock’s modification and Laborie’s operations are seldom 
practised, we shall only briefly allude to them. 

Ligqnerolle’s Sub-astragaloid Operation.—This consists 
in removing all the bone of the foot with the exception 


Fig. 39. 





— = 
of the astragalus. It is performed by making a heel 
flap, as in Syme’s operation, and a short dorsal flap, in- 
opening the joint between the scaphoid and astragalus, 
and disarticulating between the latter bone and the os 
calcis. 

Hancock's Operation.—This is a modification of the 
above. Mr. Hancock saws off part of the os calcis, as in 
Pirogoff’s operation, removes the under surface of the 
astragalus, and brings the two sawn surfaces together. 

Laborie's Operation.—This operation is somewhat 
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like Chopart’s, only M. Laborie retains the scaphoid in 
addition to the os calcis and astragalus. 

Several other operations on the tarsus have been de- 
scribed, but, as they are seldom or never performed in this 
country, we have not thought it necessary to allude to 
them. | 

AMPUTATION THROUGH THE LEG. 

Anatomy.—Before commencing any of the following 
operations, it may be well to observe the conformation of 
the leg in respect to the position of its bones and the 
relation that these bear to one another. ‘The great pre- 
ponderance of soft parts on the posterior aspect of the 
limb cannot fail to attract attention; and the relative 
position of its bones being examined, they will be found 
not to lie in the same horizontal plane, but rather the one 
somewhat posterior .o the other, the fibula being hinder- 
most. The remembrance of these points will, in the 
performance of the flap operation, facilitate the formation 
of flaps bearing a proportionate size to each other, and 
will render impossible either the thrusting of the knife 
between the bones, or the empalement of the more distal 
bone with the point—accidents which occasionally occur 
even on the living body. 

Different Methods of Operating.—It was formerly the 
custom, on the living body, to amputate immediately 
below the knee in all cases where the patient would be 
obliged to wear a common wooden pin, and rest his 
weight on the bent knee, the long stump under thege 
circumstances being found very inconvenient. This spot 
was called by the older surgeons the seat of election. 
Since the introduction of the short socket pin, ampu- 
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tation through the lower extremity is performed as low 
as possible, as every additional inch removed increases 
considerably the risks of the operation. 

On the dead body the leg may be amputated through 
its upper, middle, or lower thirds. 

The. following are some of the principal methods and 
modifications which have been devised for amputating in 
these situations. 

. The circular method. 
. The double flap operation. 
. Integumental flaps and circular division of muscles. 
. The oval method. 
. Mr. Teale’s operation. 
6. Mr. Lee’s operation by a long posterior flap. 
. The lateral flap operation. 
8. The long anterior flap method. 

We shall describe the circular, the double flap, the 
circular muscle and skin flaps combined, Mr. Teale’s ope- 
ration, and the long anterior flap operation. We advise 
the student to amputate low down, as this leqves a long 
stump, which will be found useful for steadying the leg 
during excision of the knee-joint. 
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GENERAL DIRECTIONS FOR AMPUTATING THE LEG. 


Instruments required._Amputating knife, about six 
inches long in the blade, saw, artery or torsion forceps, 
bone nippers, scisgors, scalpels. 

~ Position of the Limb.—The limb should be drawn 
over the edge of the table and supported by an assistant, 
the opposite leg being secured, well out of the operator’ 8 
way, to the leg of the table. 
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Position of Operator.—The operator should stand on 
the right-hand side of the leg to be amputated—z.e. out- 
side the limb when operating on the right leg ; between 
the legs when amputating the left leg. 

Position and Duties of Assistants——One assistant, 
facing the operator on the opposite side of the leg, should 
in the circular operation retract the soft parts just above 
the part to be amputated, and in the other operations 
take charge of the flaps as soon as cut by the operator. 
Another assistant should support the part to be removed. 
On the living, a third assistant should control the cir- 
culation through the mb. 


1. THE CIRCULAR METHOD. 


This may be performed at any part of the leg, but it 
is usually preferred in amputations high up the limb, in 
which the patient eventually supports the weight of the 
body on the bended knee, and not on the extremity of 
the stump: indeed, the covering and protection afforded 
to the ends of the bones by this operation are scarcely 
sufficient to support the weight of the body. 

The soft parts being retracted by the assistant, the 
operator should sweep the knife around the limb so as to 
divide the integument in its entire circumference ; this, 
being retracted by the assistant and dissected back for 
three or four inches, must be turned over on itself like 
the cuff of a coat. The muscles should be divided ina 
circular manner as high up as possible, and the knife 
passed around and between the bones in front and behind, 
and the saw applied so that in dividing the bones the sec- 
tion of the fibula be completed, though not commenced, 

O 


194 AMPUTATION OF THE LEG. CH. X. 


before that of the tibia. After amputating through the 
upper third of the leg at the seat of election, the sharp, 
projecting edge of the tibia should be sawn off obliquely, 
as this, if allowed to remain, is apt to cause injurious pres- 
sure on the anterior flap of skin covering it. 

This sharp edge is conveniently removed by first 
applying the saw obliquely a little above where it is in- 
tended to divide the bone, and then, withdrawing it, to 
reapply it to the bone at right angles a little lower down. 

The head of the fibula should in all eases be left 
when amputating high up, as the articulation between it 
and the tibia occasionally enters into the formation of the 
knee-joint. 

Arteries divided.—The anterior tibial, the posterior 
tibial, and the peroneal arteries will have been divided; and 
if the amputation has been performed in the upper third of 
the leg, some little difficulty may be experienced in recog- 
nising the end of the anterior tibial, which, at this situation 
is involved in the fibres of the interosseous membrane. 


2, DOUBLE-FLAP OPERATION. 


This operation, though applicable to any part of the 
limb, is generally preferred for amputation through the 
lower two thirds. The anterior flap in this part of the body 
is formed by cutting, and not by transfixion. The operator 
should place the thumb and fore-finger of his left hand on 
the posterior margins of the tibia and fibula respectively, 
and from one to the other should make a semilunar in- 
cision, with its convexity towards the foot, thus tracing a 
flap on the anterior and outer aspect of the limb about 
four inches long, and being at-its base half the circum- 
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ference of the leg in width. This incision may be made 
to extend pretty deeply, so as to include as much as 
possible of the subjacent muscles; the whole being re- 
flected to the full extent, the soft parts at the back of the 
limb may be transfixed, the point of the knife entering at 
the termination and coming out at the commencement of 
the first imcision, thus passing behind both bones. This 
proceeding mgy be facilitated by adopting the plan re- 
commended in amputation of the forec-arm, and repre- 
sented in jig. 25. A posterior flap of the same shape, 
though somewhat longer than the anterior, being cut, the’ 
knife should be passed around and between the bones at 
the angle of junction of the flaps, and the saw apphed as 
in the preceding method. 

Arteries divided.—If this amputation be practised in 
the middle third of the leg, the anterior tibial artery will be 
found in front of the interosseous membrane ; the posterior 
tibial a short distance behind that structure on the tibialis 
posticus muscle, and the peroneal under the sawn edge of 
the fibula in the substance of the flexor longus pollicis. 


3. AMPUTATION BY INTEGUMENTAL FLAPS AND CIRCULAR 
DIVISION OF THE MUSCLES. 


This method may be made use of with great advantage 
in any part of the leg. The operator, marking the posterior 
borders of the tibia and fibula with the fore-finger and 
thumb of the left hand, traces and subsequently reflects a 
semilunar flap formed of integuments, extending across the 
anterior and outer aspect of the limb from the posterior 
margin of one bone to that of the other, and reaching 
downwards for about four inches. Next he forms and 
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reflects a posterior flap by connecting the extremities of his 
first incision. At the base of these flaps, the posterior of 
which should be the longer, the muscles are to be divided 
in a circular manner, and, being retracted as far as possi- 
ble, the knife may be applied between the bones, and the 
latter sawn in such a way that the section of the fibula is 
completed before that of the tibia. In the upper third the 
spine of the tibia may be sawn off as before, 
Arteries divided.—As before stated in last operation. 


4, AMPUTATION BY RECTANGULAR FLAPS. 


Mr. Teale recommends this operation in either the 
middle or upper thirds of the leg; and in all cases he ad- 
vises that the flaps be carefully measured and traced upon 
the limb before operating.’ The operator, standing on the 
right-hand side of the leg, should trace out with his knife 
the lateral boundaries of the anterior flap. This should be 
quadrangular, the width of half the circumference of the 
limb, and the same length; its lateral incisions should 
run along the posterior margins of the tibia and fibula 
respectively, and should divide the integuments alone. 
These incisions being connected at their lower extremities 
by a transverse cut dividing everything down to the inter- 
osseous membrane, the long flap should be dissected up- 
wards, with all the structures in front of the bones and 
interosseous ligament. The posterior flap, one-fourth the 
length of the anterior, should be made by a direct cut 
through everything down to the bones, and separated as 

Wah as the yout where it is tatended that the bones 
should be'sawn. To aid our description, we refer to 


? For the general rules for performing this operation, 


see page 133. 
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fig. 40,copied from Mr. Teale’s book. The wound is brought 
together as in all cases where this method has been em- 
ployed ; namely, the upper flap is doubled on itself, and 
thus folded over the ends of the bones, its extremity 


Fig. 40. 
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Appearance of the wound after Mr. Teule’s operation (from Mr. Teule’s pamphiet). 


being fixed by suture to the extremity of the short flap, 
and its reflected portion connected to its unreflected por- 
tion in a similar manner (ig. 41). 


Fig. 41. 
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Manner of bringing the wound together after Mr. Teale’s operation. 
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b, BY A LONG ANTERIOR FLAP. 


A long anterior flap, half the circumference of the leg, 
and well rounded at its ends, is cut from the front of the 
leg. This flap should include the soft structures occupying 
the interval between the tibia and fibula, and should be 
wbout four incheslong. This is now retracted, and the 
soft parts on the posterior aspect divided by a circular 
sweep of the knife, the bones cleared, and the saw applied 
in the usual way. 

Arteries divided.—The anterior tibial should be con- 
tained in the long dap. The posterior tibial and the 
peroneal will be found on the posterior part of the stump. 

This differs from Mr. Teale’s operation, in the anterior 
flap being shorter, in the absence of a posterior flap, and 
in the division of the bones lower in the leg than by 

ethod, 


AMPUTATION 'THROUGH THE KNEE-J OINT 


Many different methods of amputating through the 
knee-joint have been devised, some of much v : 
others of doubtful utility. We shill describe 
ing methods of Operating, viz. : 

(1) By a single anterior skin flap. 

(2) By a posterior flap. 

(3) By double skin flaps and circular division. of the 
deep structures. 

« (4) By Brinton’s modific 
(5) By lateral skin 
We advise the studei ti 
the last of these methods. 


alue, but 
the follow- 
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GENERAL DIRECTION, 


Position of the Subject—The subject being placed on 
its back, the leg should be drawn over the edge’of the 
table, and supported by an assistant sitting in front of it. 

Jnstruments required.—Amputating Knife ; artery and: 
torsion forceps ; scissors ; scalpels. 

Position of Operator.—The operator should stand on 
the right-hand side of the leg to be removed. 

Position of the Assistants. 
facing the operator, on the opposite side of the limb. 
Another should support the leg. 


One assistant should stand 





SINGLE ANTERIOR FLAP. 


The operator should trace out on the front of the leg 
a flap with a rounded extremity six or seven inches long, 
and extending laterally from one hamstring to the oppo- 
site; this incision should begin at the posterior part of 
one condyle of the femur, and terminate at the corre- 
sponding spot on the other side of the limb.' An incision 
should now be made through the integuments alone 
straight across the back of the knee-joint, connecting the 
extremities of the first ; the operator, having reflected the 
anterior flap so as to expose fully the front of the knee- 
joint, must open the articulation on its anterior aspect 
while the limb is flexed, and, dividing the ligaments, 
should cut straight through the joint, bringing the knife 
out at the posterior incision. The patella may be left, or 
surface of t the femur may. be te- 
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Some surgeons advise the division of the quadriceps 
extensor tendon above the patella, to prevent this bone 
being drawn up by the above-mentioned muscle. 

Arteries divided.—The popliteal, the superior arti- 
cular, the sural, and anastomotica magna. ‘The popliteal 
artery will be found at the back of the femur, between the 
condyles, and nearer to the bone than its companion vein, 
from which it can only be distinguished by its position. 


SINGLE POSTERIOR FLAP. 


This is effected by making a. slightly-curved incision 
across the front of the joint from condyle to condyle, and 
reaching below the patella. Having raised the integu- 
ments over the joint, it should be opened in front and 
its ligaments divided. The knife should now be passed 
through the articulation behind the head of the tibia, and 
«. posterior flap be cut from the calf six or seven inches 
long, and as broad as possible at its extremity, as it has to 
adapt itself to the condyles of the femur; this will com- 
plete the operation. 

It is questionable whether this operation should be per- 
formed on the living, as the posterior flap is apt to slough. 


DOUBLE SKIN FLAPS AND CIRCULAR DIVISION OF THE DEEP 
STRUCTURES, 


This operation is performed by cutting, from without 
inwards, an anterior and a posterior skin flap, and di- 
viding the deep parts and ligaments by one sweep of the 


knife. The anterior flap should be slightly the longer. 
The patella should not be taken away ; Mr. Bryant states, 


yndeed, That in two amputations he performed at this 
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articulation he did not even see this bone during the 
performance of the operation. 


DR. BRINTON’S MODIFICATION BY DOUBLE SKIN FLAPS. 


Dr. Brinton makes two skin flaps and cuts through 
the coronary ligaments, thus leaving the semilunar car- 
tilages attached to the femur. 


LATERAL SKIN FLAPS. 


In this operation two skin flaps, about four inches in 
length and slightly rounded at the corners, are formed 
from the lateral aspects of the upper parts of the leg; the 
muscles are divided in a circular manner, and the lateral 
connections of the patella left undisturbed, thereby pre- 
venting its being drawn up by the contraction of the 
quadriceps extensor muscle. The anterior angle of junc- 
tion of the flaps should be opposite the lower border of 
the patella, the posterior angle in the centre of the ham. 

These flaps should be very wide and formed so as to 
preserve all the integuments of the upper part of the leg ; 
this can best be done by tracing the second flap so that 
the line of its incision falls into that of the first flap two 
inches below the lower border of the patella. 


AMPUTATION OF THE THIGH. 


The thigh may be amputated through any part of its 
length. On the living subject amputation should be 
performed as low down as possible, as every inch of bone 
removed increases considerably the risk of the operation. 

We ghall describe the following methods of ampu- 
tating :— . 


202 AMPUTATION OF THE THIGH. CH. X. 


1. Gritti’s operation. 

2, Mr. Carden’s operation, through the lower third 
by a long anterior integumental flap. 

3. Mr. Spence’s amputation through the lower third. 

4,. Lateral flap method, ‘ Vermale’s operation.’ 

5. The circular method. 

6. The double flap operation by transfixion. 

7. The integumental flaps with circular division of 
the muscles. 

8. Mr. Teale’s operation. 

We shall not attempt to discuss the merits and de- 
merits of these different operations, as they are fully 
treated of in the systematic works on surgery, but shall 
content ourselves with referring to any special advantages 
claimed for each whilst describing it. 

On the dead body we advise the student to perform 
Mr. Carden’s operation, and should he determine to 
amputate higher up the thigh also we strongly recom- 
mend the circular division of the muscles with skin flaps 
to his consideration. 

The objection on the dead body to amputating high 
up the thigh is that the stump left is too short for the 
satisfactory perforinance of amputation at the jip-joint. 


GENERAL DIRECTIONS FOR AMPUTATING THE THIGH. 


Intruments required.—Amputating knife about eight 
inches long in the blade, amputating saw, artery and tor- 
sion forceps, bone nippers. 

Position of the Subject—The body being placed on its 
back, the nates should be drawn to the edge of the table, 
and the limb to be amputated supported horizontally. 
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Position of the Operator.—The operator should stand 
on the right-hand side of the limb he is about to remove 
in performing transfixion operations, and im cutting flaps 
from without inwards; but in the circular operation he 
may find it more convenient in amputating the left thigh 
to stand on its outer side. 

Position and Duties of the Asststants.—One assistant 
should support the limb to be removed ; a second, on the 
living patient, should control the femoral artery as it passes 
over the brim of the pelvis, either with his fingers or the 
tourniquet; a third, placed opposite the operator, should 
take charge of the flaps and retract them whilst the bone 
is being cleared for the saw. After the limb is removed 
he should assist the operator to secure the main vessels. 


1, AMPUTATION JUST ABOVE THE CONDYLES WITH AN ANTERIOR 
FLAP, IN WHICH TILE PATELLA IS PRESERVED, ITS SUR- 
FACE BEING SAWN AND APPLIED TO THE CUT SURFACE 

_ OF THE FEMUR.—‘ GRITTI’S, SUPRA-CONDYLOID AMPUTA- 
TION.’ ? 


This operation has beeu practised successfully by 
Messrs. Pollock, W. Stokes, Jessup, and Teale, of Leeds, 
and others. It is performed as follows :— 

A semilunar incision is made in front of the knee, 
beginning at the upper end of the fibula, and terminating 
at a point exactly corresponding on the inner side of the 
joint. It should pass a little below the patella, and only 
including the skin. Two parallel incisions are now made 
from the extremities of the transverse one extending as 
high as the upper border of the patella, and down to the 


1 Annali Untversali, July 1857. 
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bone. The anterior flap is now dissected up and the 
joint opened; the cartilaginous surface of the patella 
sawn off the tissues behind transfixed, and a posterior flap 
" formed by cutting from the bone to the inferior extremi- 
ties of the lateral incisions. 

The bone should be sawn across at the superior angle 
of the flaps. 

Rizzoli has introduced a slight modification in not 
sawing off a slice of the patella and in laying open the 
cul de sac below the quadriceps. 

Marcacci does not disarticulate. 

Mr. Pollock has invented forceps for cutting off a 
slice from the under surface of the patella. 


2, MR. CARDEN’S AMPUTATION THROUGH THE LOWER END OF 
THE FEMUR BY A SINGLE SKIN FLAP. 


‘This operation,’ says Mr. Carden, ‘consists in re- 
flecting a rounded or semioval flap of skin and fat from 
the front of the joint (jig. 42), dividing everything else 
straight down to the bone, and sawing the bone slightly 
above the plane of the muscles, thus forming a flat-faced 
stump with a bonnet of integument to fall over it.’ 

The operation is performed in two ways. 

‘The operator, standing on the right side of the leg, 
seizes it between his left fore-finger and thumb at the spot 
selected for the base of the flap, and enters the point of 
the knife close to his finger, bringing it round through 
skin and fat below the patella to the spot pressed by his 
thumb; then turning the edge downwards at a right 
angle with the line of the limb, he passes it through to 


1 British Medical Journal, vol. i. p. 416, 1864. 
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the spot where it first entered, cutting outwards through 
everything behind the bone. ‘he flap is then reflected, 
and the remainder of the soft parts divided straight down 


Fig, 42. 





4 E 
‘ 
Tee 
Line of Incisions. (After Mr, Carden.) > 


to the bone; the muscles are then slightly cleared up- 
wards, and the saw is applied.’ 

‘Or, the limb being held as before, the hand and 
knife may be brought round under the limb, as in the 
circular operation, and the blade entered near the thumb 


Fig, 43. 





Flap covering Stump. (After Mr. Carden.) ' 


and drawn round to the opposite side, when the ham may 
be cut across by turning the edge of the knife upwards? 
and the operation completed as before.’ 


1 British Medical Journal, 1864, vol. ii. 
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‘Or the flap may be reflected first, and the knee- 
joint examined, particularly if the operator be unde- 
termined between resection and amputation. In ampu- 
tating through the condyles the patella is drawn down by 
flexing the knee to a right angle before dividing the soft 
parts in front of the bone.’ 

Arteries divtded.—The popliteal artery and its arti- 
cular branches. Mr. Carden advises a slight separation 
of the artery from the vein, as he believes the beat of 
the artery, in the living, by preventing closure of the 

vein, predisposes to secondary haemorrhage from the latter 
vessel. 

The advantages of this operation are thus stated by 
Mr. Carden :— 

‘1. The facility afforded for amputating  cither 
through the knee or any part of the lower end of the 
femur, thus avoiding the shock of higher amputation, 
and the risk of exfoliation, pysemia, etc., attendant on 
sawing through the cylinder of the bone. 2. The sim- 
pheity of the whole proceeding, and small extent of wound. 
3. The favourable position of the flap for dressing and 
the escape of the discharge. 4. The painlessness and 
quietude of the stump, the principal nerves being 
divided high up and drawn out of reach of pressure or 
exposure. 5. The fitness of the stump to stand or walk 
upon, the bearing being broad, and the skin employed 
being accustomed to bear the weight of the body in 
kneeling. 6. The cicatrix being drawn clear us the 
point of the bone, and out of the reach of pressure.’ 

We strongly advise the student to practise this ope- 
ration on the dead subject. 
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3. MR. SPENCE’S AMPUTATION THROUGH THE LOWER THIRD 
BY A. LONG ANTERIOR FLAP. 


This operation, which 1s a modification of one intro- 
duced by Mr. O'Halloran of Limerick in 1765, is de- 
scribed by Mr. Spence as ‘ simply cutting a large, slightly- 
rounded flap from the anterior aspect of the thigh, consist- 
ing of integuments alone; dividing the soft parts poste- 
riorly by a circular sweep of the knife, so that when the 
bone ‘is sawn through, the anterior flap may fall upon and 
adjust itself to the section of the limb.’ 

The posterior flap is made by sweeping'the knife round 
the limb and cutting all the tissue down to the bone. 
The thigh should now be somefhat raised towards the 
pelvis, the soft parts retracted, and the bone cleared for 
the saw about two inches Iigher up than the base of the 
flap.. The bone is thus left deeply buried in the soft parts. 
The great vessels will be found in the posterior and inner 
part of the stump. 


4, LATERAL FLAPS OR *‘ VERMALE'S OPERATION.’ 


This operation is advocated by some surgeons for am- 
putations through the lower third of thethigh. If lateral 
flaps are made when operating through the upper’ or 
middle thirds, the bone is apt to project into the upper 
angle of the wound. We do not advise its performance 
in any situation. 

Arterves divided.—The femoral artery will be found, 
in the inner flap; the termination of the profunda will 


also be seen on the surface of the inner flap, but nearer 
the bone. 
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5. THE CIRCULAR OPERATION, 


The circular operation may be performed in any 
part of the thigh, and as its execution is the same in 
all its details, whether it be effected in the lower or upper 
third, we shall describe the operation once for all. The 
operator, standing on the outside of the limb, his assistant 
being on the same side and somewhat behind him, the 
limb should be drawn over the edge of the table, and 
supported in a horizontal position. Let the assistant re- 
tract the integuments above the part selected for ampu- 
tation, and this he may best do by encircling the limb 
with both hands. The heel of the knife being laid on the 
side of the limb nearest ¢0 the operator, the mteguments 
should be divided with one circular sweep of the knife if 
possible,! so as to free them from their connection with 
the muscles and deep fascia. While the assictant still 
forcibly retracts, let the operator pass the knife again and 
again arougd the limb, each time dividing fresh bridles 
of connective tissue between the integzuments and the 
muscles, until sufficient integument has been obtained for 
covering the stump. The assistant should now take a 
fresh grasp of the limb, and, keeping the integuments 
well out of the way of the knife, the operator must divide 
all the remaining tissues down to the bone in the same 
manner that the skin was divided: if the soft parts be 
still firmly retracted, the stump will now assume a some- 
what conical shape, owing to the more superficial muscles 
retracting to a greater extent than those more closely 
connected with the bone; these should be again divided, 


1 The manner of effecting this is described in detail at page 156. 
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by passing the knife around the femur about an inch 
from the extremity of this muscular cone, and the saw 
applied as high up as possible. In-.using the saw, the 
operator should grasp the bone close to the point of 
section, with his left hand, that he may thus the more 
effectually steady it. If this operation has been performed 
in the lower third of the thigh, the large vessels will be 
found near to the bone on its inner side. 


G. AMPUTATION OF THE THIGH BY DOUBLE FLAPS. 


In this operation the flaps are formed, the one from the 
anterior and outer aspects of the limb, the other from its 
posterior and inner side. The soft parts in front and to 
the outer side of the bone being grasped and raised by the 
left hand, a sharp-poited amputating knife should be 
introduced on the outer side of the limb, rather nearer its 
posterior than its anterior aspect, and, being pushed on- 
wards over the front of the bone, should emerge at a cor- 
responding point on the opposite side; the parts held in 
the left hand may now be suffered to drop a little, while 
an anterior flap is cut about five or six inches in length, 
decreasing in thickness towards its extremity, which 
must be curved, and not left too thin at the edge. The 
assistant should gently raise this flap, while the operator 
passes the knife behind the bone, between it and the re- 
maining undivided parts, and cuts a posterior flap the 
same shape as the anterior, but an inch or two longer: 
by drawing the soft parts downwards away from the boney 
the transfixion of the limb on its posterior aspect will be 
much facilitated; both flaps being now retracted, the heel 

P 
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of the knife nay be passed around the bone at their point 
of divergence and the saw applied. In transfixing the 
thigh in its lower half, the knife, if possible, should pass 
in front of the femoral vessels; while in the upper half 
of the thigh the main artery will necessarily be situated 
in the anterior flap: the operator, in amputating above 
the middle of the thigh, should guard against transfixing 
these important structures. 

Arteries divided.--The femoral, the profunda, the 
external circumflex, and muscular branches. 


7. AMPUTATION BY DOUBLE FLAPS OF TIE INTEGUMENT 
AND CIRCULAR DIVISION OF THE MUSCLES. 


The operator must trace on the anterior surface of 
the thigh a semilunar flap, the width of half the circum- 
ference of the limb at its base and about five inches long ; 
this, being formed of integuments alone, should be re- 
flected and a posterior flap of the same shape and di- 
mensions should be made, by connecting the extremities 
of the first incision ; both being retracted, the muscles 
may be divided, and the operation completed as in the 
circular method of amputation. The performance of this 
operation is facilitated by making lateral skin flaps. 


& AMPUTATION BY A LONG AND SHORT 
RECTANGULAR FLAP. 


For the general directions for performing this opera- 
tion we refer the operator to page 132; in performing 
it on the lower two thirds of the thigh, the operator 
should stand on the outside of the limb, and should trace 
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one of the lateral incisions of the long flap, just anterior 
to the line of the femoral vessels, while the other should 
be on the outer aspect of the thigh, half the circumference 
of the limb distant; these incisions should include the 
integuments alone, the transverse cut connecting their 
extremities may be made by a single sweep of the knife, 
dividing all the soft parts down to the femur; the flap is 
completed by reflecting the fleshy structure, from below 
upwards, close to the bone. The posterior short flap, 
containing the large vessels and nerves, should be made 
by dividing all the soft parts on the posterior aspect of 
the limb, and separating them from the bone as far up- 
wards as the point where this is to be sawn. The flaps 
are brought together in the manner shown in jiy. 41, and 
described at page 197. 


AMPUTATION OF THE THIGIE AT THE WWIP-JOINT. 


The lower limb may be removed at its pelvic articu- 
lation in several ways; the chief difference in these 
methods consists, however, in the formation of a covering 
for the wound, from one or the other aspect of the limb. 
We venture to think that the operation by an anterior 
flap, where practicable, is the most suitable operation, 
and to this we shall more particularly allude. 

Instruments required.—A knife about twelve inches 
long in the blade, artery and torsion forceps, and Lister’s 
abdominal tourniquet, when operating on the living. 

Position of the Subject.—The subject should be drawn 
to the edge of the table so that the tuberosities of the 
ischia may rest well over its edge: the limb to be ampu- 

P 2 
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tated is taken charge of by an assistant, and the other 
linb secured out of the way to the leg of the table. 
Position of the Operator.—The operator should stand 
outside the limb when operating on the left side, but 
between the legs when operating on the right side.! 
Position and Duties of the Assistants.—Three assist- 
ants are necessary. One, facing the operator, should grasp 
the thigh just above the knee with his left hand, and the 
slightly-flexed leg with his mght hand. Tis duties are 
first to flex the thigh and rotate it inwards, then, after 
the anterior flap has been cut, to rotate the thigh 
outwards, abduct and forcibly extend, so that the head 
of the bone may be forced out of its socket as the operator 
divides the ligaments in front of the joint. As soon as 
the head of the bone is dislocated forwards he should 
adduct and draw the thigh away from the body, to 
facilitate the passage of the knife behind the neck and 
great trochanter of the femur. The second assistant, 
stationed behind the operator when the left thigh is being 
amputated, but facing him on the opposite side of the 
limb when the right is about to be removed, should 
follow the kiife with his hands thrust into the wound, 
ind so secure the vessels on the anterior flap, even before 
they are divided. The third assistant should, on the 
living, have charge of the abdominal tourniquet. 
Operation.—The formation of the anterior flap, and 
the spot at which the knife should be eritered, will differ 
gecording to the side on which the operation is performed. 


When operating on the left side the knife should be 
inserted midway between the anterior superior spine 


' Some surgeons stand outside the limb in both cases, 
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of the ilium and the top of the great trochanter, and 
thrust downwards and inwards parallel with the fold 
of the groin, in frout of the head of the thigh-bone, but 
behind the great vessels, and should emerge on the inner 
side of the limb, two inches below the ramus of the 
pubes, and as near the tuberosity of the ischium as pos- 
sible. In effecting this it is advisable for the operator to 
lay his Jeft hand over the front of the joint, to ascertain 
when the point of the knife has reached the capsule of 
the hip-joint, which, if possible, should be opened on its 
anterior aspect, whilst thus transfixing. Having passed 
the head of the bone, the point of the knife may be 
considerably depressed, so that fully half the soft parts of 
the limb may be included in the anterior flap, which 
should be cut about eight or ten inches in length, and 
rounded at its extremity. When operating on the right 
side the point of the knife should be inserted two inches 
below the descending ramus of the pubes, and as near the 
tuberosity of the ischium as possible, and, crossing in front 
of the head of the thigh-bone, as on the left side, should 
be made to emerge about midway between the anterior 
superior spine of the ilium and the top of the great 
trochanter. 

The anterior flap should be then cut, as on the left 
side. 

The remaining steps of the operation are the same on 
both sides. | 

During the formation of the anterior flap the limb 
should be slightly flexed on the abdomen, adducted and 
‘rotated inwards, and the assistant in charge of the flap 
should thrust his fingers into the wound, and, following 
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the knife, should grasp the vessels even before they are 
divided. 

This flap being retracted with some force, and the 
limb extended and rotated outwards, so as to put the 
capsule on the stretch, the operator should boldly draw 
his knife across the front of the joint as if about to cut 
off the head of the bone. The capsule being thus freely 
opened, the ligamentum teres must be divided, and the 
head of the bone dislocated forwards by the assistant. 

The limb beiug now slightly flexed, adducted, and 
drawn forcibly from the body, the external rotator mus- 
cles should be ‘separated from the bone, and its head 
being quite free from all attachments, the operator may. 
at once pass the knife behind it, and, cutting vertically 
downwards through the remaining soft parts, remove 
the limb. It 1s the practice of some surgeons, after 
having completely freed the head of the bone, to pass 
the knife behind the limb, and cut straight across its 
posterior aspect from the inner to the outer angle of the 
wound, and from its cutaneous to its deeper surface. 

During the passage of the knife behind the bone the 
assistant should be careful not to abduct in the slightest 
degree, as by so doing he would cause the operator to 
lock his knife between the head of the bone and the 
great trochanter, thus seriously delaying the operation. 

In the foregoing operation there is no posterior flap ; 
the wound will therefore be on the most dependent aspect 
af the limb, tending much to its cleanliness, and in the 
living body to the comfort of the patient. This operation 
may be modified by making an anterior and posterior flap 
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of equal dimensions, or by forming a short anterior with 
a long posterior flap. 

Arteries divided.—The vessels divided in this pro- 
ceeding are both numerous and large ; those that demand 
the greatest attention are the superficial and deep femoral, 
the obturator, and sciatic. In the living body the arrest 
of hemorrhage from the femoral trunk, as before stated, 
is the duty of an assistant, who should continue to hold it 
until the vessels in the posterior part of the stump are 
secured, the femoral and profunda being tied last of all. 

The position of the cut ends of the arteries is as 
follows :— 

The femoral, at the end of the anterior flap; the 
profunda on the surface of the flap further back than the 
femoral ; the ischiatic, with the nerve of same name, on 
the posterior part cf stuinp; the circumflex and ob- 
turator close to the acetabujium. 


AMPUTATION OF THE THIGH AT THE HIP-JOINT BY 
LATERAL FLAPS. 


As this operation is advised by many surgeons in 
preference to the former, we have thought it advisable to 
describe it. For our own part, we advise the anterior 
flap operation. | 

Mr. Bryant thus describes this operation :— 

‘The surgeon should make an external skin flap by 
means of a semi-circular incision, starting from the tuber- 
osity of the ischium downwards and outwards, one hand,s- 
breadth below the great trochanter, and then upwards 
and forwards to the centre of the groin on the outer side 
of the femoral vessels; this is reflected and the joint 
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opened, and disarticulation completed, the limb being 
forcibly adducted to facilitate this step. Transfixion is 
then performed by inserting the knife in the anterior 
wound, passing it close to the neck of the femur, and 
bringing it out near the tuberosity of the ischium, where 
the external incision was commenced, and then cutting 
out through the soft parts on the mner side of the limb.’ 
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CHAPTER XI. 


RESECTION OF ENTIRE BONES AND JOINTS. 


Resection of Joints and entire Bones—Instruments—Phalanges of the Fingers 
—Phalangeal Joints: (1) by Lateral Incisions, (2) by a Dorsal Flap— 
Metacarpal Bone of the Thumb—Metacarpal Bone of Little Finger— 
Wrist-joint: (1) by Lateral Incisions, (2) Mr. Butcher's Method, 
(3) Lister’s Method---Carpal End of the Ulna—Flbow-joint: (1) Langen- 
beck’s Operation, (2) Maunder’s Modification, (3) M. Ollier’s Method, 
(4) J.iston’s Method, (5) H-shaped Incision—Shoulder-joint: (1) by a 
Semilunar Flap, (2) by a Longitudinal Incision, (3) Stromeyer’s Method, 
(4) M. Ollier’s Subperiosteal Method—Resections of the Lower Extre- 
mity—Metatarsal Bone of Great Toe—Excision of Os Calcis—Ankle- 
joint: (1) First Method, (2) Mr. Hancock’s Method, (3) Buchanan's 
Modification of above—Kunee-joint—Ilip-joint. 

Ir is usual to practise the resection of entire bones upon 
the dead body, though the performance of these operations 
in many cases gives but a faint idea of their execution on 
the living. It is not so with resections of joints; for in 
the case of these, considerable facility of execution may 
be acquired by practice on the dead body, a facility which 
it Is important to possess for their successful performance 
on the living. 

Resection in most cases aims at the complete destruc- 
tion of an articular cavity, and the bringing together of 
two fresh cut surfaces of bone. This can be accomplished 
in the majority of the articulations of the body, though 
there are some where the anatomical disposition of the 
parts does not admit of the complete removal of the 


whole articular surface. 
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Instruments required.—Two or three strong scalpels 
of different sizes; an amputating saw, with a moveable 
back; a Butcher saw; a metacarpal saw; a director’ 
(such as is represented at jig. 44); a pair of cutting bone 
forceps ; lion forceps, for grasping bones; artery and 
torsion forceps. 


RESECTION OF TIE PHALANGEAL BONES 
OF THE FINGERS. 


These bones may be removed in their entire length, 
by making two lateral incisions, rather nearer the dorsal 
than the palmar aspect of the finger, or on either side the 


Fig. 44. 





bone to be removed. These cuts should extend at either 
end just beyond the phalanx. The flexor and extensor 
tendon being dissected from their sheaths, the lateral 
ligaments at one articular end of the bone should be 
divided, while they are put on the stretch by bending the 
linger laterally : this extremity of the bone being cleared 
from its connections, it should be grasped, and the 
remaining attachments divided. 

* 1 This director is used for passing under bones that are to be sawn; it is 


passed around the bone, and the handle is then used to turn it with its 
groove upwards. It is especially useful in the neighbourhood of tendons. 
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RESECTION OF THE PHALANGEAL JOINTS OF 
THE FINGERS. 


This may be effected in two ways: Ist, by making 
two lateral incisions, one on either side of the articula- 
tion; 2nd, by a semilunar flap, made over the dorsal 
aspect of the joint. The former method leaves both the 
extensor and flexor tendon uninjured, the latter divides 
the extensors. 

1. Make an incision parallel with the long axis of the 
finger on cither side of the joimt, and dissect the tendons. 
and soft parts from the articular extremities of the bones, 
keeping the point of the knife close to the bones to en- 
sure the safety of the tendons: put the lateral ligaments 
on the stretch, and divide them while the joint 1s flexed 
laterally—the ends of the phalanges can now be extruded 
from the wound, and they may be removed with the 
bone forceps or a saw. 

2. A semilunar flap, with its convexity directed 
towards the ends of the fingers, should be cut over the 
back of the joint, and all the soft parts dissected off. 
Bend the joint as much as possible and open it on its 
posterior aspect, clearing the ends of the bones from 
their connections; remove their articular surfaces as in 
the preceding operation. | 


RESECTION OF TIE METACARPAL BONE OF 
THE THUMB. 


@ 
Having procured a strong and narrow scalpel, make 


an incision on the dorsal aspect of the metacarpal bone 
of the thumb, commencing midway between the styloid 
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process of the radius and the articulation of the thumb 
with the trapezium, and extending along the palmar bor-. 
der of the extensor primi internodii up to, or rather 
beyond, the base of the first phalanx. Carefully dissect 
away the soft parts from the shaft of the bone, until it is 
sufficiently isolated to be grasped with the finger and 
thumb of the left hand. Put the bone in a position of 
extreme flexion, and divide the extensor ossis metacarpi 
at its insertion into the base of the bone; disarticulate the 
latter from its connection with the trapezium, and, grasping 
this end of the bone, pull it out of the joint and pass the 
knife behind it, separating the soft parts on its anterior or 
palmar aspect ; and, finally, divide its attachments to the | 
first phalanx, twisting the bone hither and thither to 
facilitate this process. | 

The fifth metacarpal bone may be resected in a similar 
manner by an incision made along its ulnar border. 

These operations are seldom required on the living 
subject except for necrosis, and in this case the bone would 
probably be found lying loose in the cavity of the new 
bone. 


RESECTION OF THE WRIST-JOINT. 


Formerly excision of the wrist consisted merely in 
the removal of the lower ends of the radius and ulna, or 
in the laying open of any sinuses which might exist, and 
the gouging out of any diseased bone which might be 
fqind. At the present day we understand by excision 
of the wrist the removal of the lower extremities of the 
radius and ulna, the bones of the carpus, and the bases 
of all the metacarpal bones. 
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We shall briefly call attention to two of the former 
operations, and more fully describe the method of com- 
plete excision as practised by Mr. Lister. 

The principal methods of performing the older opera- 
tions are two: Istly, by lateral longitudinal incisions 
running along the subcutaneous margins of the radius 
and ulna respectively, leaving all the tendons uninjured ; 
2ndly, Mr. Butcher’s method, in which the extensor 
tendons of the thumb are left intact. 

(1.) This is effected by making two lateral incisions, 
one on either side the joint, along the subcutaneous borders 
of the radius and ulna respectively ; commencing half an 
inch in advance of each styloid process, and extending up 
the fore-arm for three inches or more. The soft parts 
should first be carefully dissected from the ulna until the 
director can be passed around the bone and its groove 
turned upwards; this being effected the bone may be 
sawn upon the director about an inch above the wrist, 
the lower fragment grasped with the forceps and disarti- 
culated with the point of the knife. The radius should now 
be freed from the tendons which surround it, by dissecting 
chiefly from its outer to its inner border; the director 
being passed around it to keep these aside, the bone may 
be sawn off and separated, asin the case of the ulna. 

(2.) Mr. Butcher's modification consists in making a 
semilunar flap with its convexity towards the hand over 
the back of the joint : the incision should commence just 
to the ulnar side of the tendon of the extensor secungi 
internodii, and terminate on the subcutaneous border 
of the ulna, an inch higher up the fore-arm than the point 
where it commenced. All the extensor tendons of the. 
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fingers are divided and reflected, while those of the 
thumb are dissected from their grooves and drawn to the 
radial side; the joint is opened from behind, and the ends 
of the bones disarticulated and sawn off. 


MR. LISTERS OPERATION. 


The following is an extract from Mr. Lister's descrip- 


Fig, 46. 
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tiqn of this operation in the ‘Lancet.’ The operation con- 
sists in the removal of the whole carpus, the articular 


ends of the radius and ulna, and the proximal ends of the 
metacarpal bones 
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‘The radial incision is made in the direction indicated 
by the thick line (45 in the diagram of the anatomy of 
the back of the hand). It is planned so as to avoid the 
radial artery and the extensor secundi internodii pollicis 
and the indicator. The incision should commence above 
at the middle of the dorsal aspect of the radius on a level 
with the styloid process, this being as close to the angle 
where the tendons of the indicator and the secundi inter- 
nodii diverge as it is safe to go. Thence it is directed 
towards the inner side of the metacarpal phalangeal ar- 
ticulation of the thumb running parallel in this course to 
the extensor secundi internodii; but on reaching the line 
of the radial border of the second metacarpal bone it is 
carried downwards longitudinally for half the length of 
bone, the radial artery being thus avoided, as it lies some- 
what further to the outer side of the hand. The soft 
parts at the radial side of the incision are next detached 
from the bone with the knife guided by the thumb-nail 
so as to divide the tendon of the extensor carpi radialis 
longior and brevior at their insertions into the bases of 
the first and metacarpal bones. These tendons, together 
with that of the secundi internodii, should be raised from 
the benes, the radial artery being pushed with the soft 
parts somewhat towards the radial side. The trapezium 
is now separated from the rest of the carpus with the bone 
nippers, and preserved until the rest of the carpus has 
been taken away. The soft parts with the tendons on 
the ulna side of this incision are now dissected up to some 
extent. The ulnar incision is next made by entering the 
knife at least two inches above the end of the ulna on its 
subcutaneous margin between the tendons of the extensor 
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and flexor carpi ulnaris, and is carried downwards be- 
tween these tendons in a straight line as far as the middle 
of the fifth metacarpal’ bone on its palmar aspect. The 
dorsal lip of this incision is then raised, and the tendon 
of the extensor carpi ulnaris is cut at its insertion into the 
fifth metacarpal bone and js dissected up from its groove 
in the ulna. The extensors of the fingers are then separated 
and raised from the carpus without division, and the 
dorsal and internal lateral ligament of the wrist-joint 
divided. The anterior surface of the ulna is now cleared 
by keeping close to the bone so as to avoid the artery 
and nerve. The articulation of the pisiform is now 
opened, and the flexor tendons are separated from the 
carpus, the tendon of the flexor carpi ulnaris being raised 
with the pisiform bone. While this is being done the 
knife is arrested by the process of the unciform bone, 
which is clipped through at its base with the bone pliers. 
The anterior ligaments are now divided and the carpus 
removed by the sequestrum forceps; any remaining con- 
nections being divided by light touches of the knife. The 
ends of the ulna and radius and the heads of the meta- 
carpal bones are now removed by causing them alter- 
nately to project at the lateral wounds, the nippers being 
used for the metacarpal bones, and the saw for the radius 
and ulna.’ | 

The trapezium is now dissected out, to avoid cutting 
the flexor carpi radialis, which runs in the groove on its 
palmar aspect, the knife being kept close to the bone to 
avoid wounding the radial artery; the thumb being then 
pushed up by an assistant, its articular surface is cleared 
and removed. 
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Lastly, the articular surface of the pisiform is removed, 
the rest of the bone being left, as it gives insertion to the 
flexor carpi ulnaris and attachment to the annular liga- 
ment. The hook of the unciform is also allowed to remain 
on the living if sound and healthy. 


RESECTION OF THE CARPAL EXTREMITY OF THE ULNA. 


| The ulna may be resected by a longitudinal incision 

made along its subcutancous border, the bone being 
separated as in resection of the wrist-joint ; in detaching 
its lower end the styloid process may be sawn off, and in 
this way the integrity of the wrist-joint will be preserved. 


RESECTION OF THE ELBOW-JOINT. 


The variety of incisions adopted for the resection of 
this joint is very great, though they all have for their 
object the adequate exposure of the joint, without undue 
division of the soft parts or injury to the ulnar nerve. 
This nerve lies on the inner and posterior side of the 
articulation, deep between the inner condyle of the hu- 
merus and the olecranon process of the ulna. 

The methods of resecting this joint most m use 
at the present day are :—1. Langenbeck’s, by a single 
longitudinal incision. 2. Mr. Maunder’s modification of 
the above. 3. M. Ollier’s method. 4. Liston’s method. 
5. By the H-shaped incision used by Mr. Syme. 

Position of the Subject—The subject should be placed 
on its back and slightly inclined to the opposite side to 
that on which the resection is about to be performed. 

Position of the Operator.—The operator should stand 
on the outer side of the limb facing the subject when 

Q 


226 RESECTION OF THE ELBOW-JOINT. CH. Xle 


operating on the right side, but with his back turned 
towards the subject when operating on the left. 

Position and Duties of the Assistant.—The assistant, 
facing the operator on the opposite side of the body, should 
hold the limb in a slightly-flexed position, with the ole- 
cranon uppermost. After the condyles have been freed 
by the operator, he should strongly flex the joint. 


BY A SINGLE LONGITUDINAL INCISION OVER THE BACK 
OF THE JOINT—LANGENBECK’S OPERATION. 


Langenbeck’s Operation is effected by a single longi- 
tudinal cut, at the back of the joint, running down the 
ridge on the ulna, and extending upwards for three or 
four inches. This cut should extend down to the bones 
in its whole length. The joint should be now opened by 
cutting into it above the olecranon. A blunt hook, or 
the finger, should be placed within the joint, and the soft 
parts with the ulnar nerve drawn over the inner condyle 
while they are separated from the bones with a knife. 
The external condyle should be next cleaned in like 
manner. The lateral ligaments being now divided, the 
joint should be strongly flexed by the assistant, and the 
ends of the bones turned out of the wound and completely 
freed from their connections. The articular surfaces of 
the bones should be separately sawn off, commencing 
with the ulna. If possible, the coronoid process of this 
bone and the tubercle of the radius should be preserved, 
thereby securing the integrity of the biceps and brachialis 
anticus muscles. 
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MODIFICATION SUGGESTED BY MR. MAUNDER. 


Mr. Maunder, after dividing the triceps longitudinally 
in his first incision over the back of the joint, clears the 
inner condyle and then separates the external portion of 
the triceps: with the anconeus muscle, with which it is 
continuous from the external condyle in one piece. 


M. OLLIER’S SUBPERIOSTEAL RESECTION. 


M. Ollier, after making a longitudinal incision down 
to the bones, separates the periosteum from them, together 
with the soft parts, by means of blunt and sharp raspatories, 
and completes the operation as in the former methods. 


LISTON’S METHOD. 


This consists in making a cut shaped H, the long 
limb of which is commenced about two inches above the 
olecranon, and is continued downwards, for three inches 
or more, along the ridge at the back of the ulna, or 
between this and the ulnar nerve. This cut should ex- 
tend down to the bone in its whole length. The transverse 
incision is now made across the radio-humeral articulation 
and back of the elbow-joint, joining the first at its centre, 
and opening the elbow-joint. The remaining steps of the 
operation are the same as in the former method. 


MR. SYME’'S METHOD. 


The H-shaped division of the soft parts is made at 
the back of the joint, the transverse part of the incision 
_crossing the joint just above the olecranon, and the longi- 
tudinal cuts falling over the radius and ulna respectively. 
This is the easiest method of performing the operation, 
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though, perhaps, the extent of the wound is greater than 
need be. This is now hardly ever practised. 


RESECTION OF THE SHOULDER-JOINT. 


Anatomy.—The head of the humerus, in addition to 
its ligamentous connections, has in front of it, lying in a 
groove, the long tendon of the biceps, and is attached on 
its upper and outer aspect to the supra-spinatus, infra- 
spinatus, and teres minor muscles ; while on its inner and 
under side is inserted the subscapularis muscle. 

Closely encircling the neck of the bone in front is the 
anterior circumflex artery, and behind it is the posterior 
circumflex artery with the corresponding nerve. The 
upper and outer aspect of the joint is completely enveloped 
by the fleshy fibres of the deltoid. 

Position of the Subject.—The shoulder of the subject 
should be raised on a block and drawn well to the side of 
the table. 

Position of the Operator.—The operator should stand 
facing the subject on the same side of the body as that on 
which he is about to operate. 

Position and Duties of Assistants —One assistant 
should be stationed at the head of the subject facing the 
operator, another should hold the arm and rotate it first 
inwards to facilitate the division of the muscles inserted 
into the outer tubcrosity, and then outwards, whilst the 
subscapularis is being divided. 
¢ Operations.—We shall describe the following methods 
of excising this joint :— . 

1. The old method of anne a semilunar flap from 
the deltoid muscle. 


CH. XL. RESECTION OF THE SHOULDER-JOINT. 220 


2. By a single longitudinal incision. 

3. Stromeyer’s operation. 

4, The subperiosteal method of M. Ollier. 

First Method.—In the first method a short semilunar 
flap, including all the subjacent soft parts, is either cut or 
transfixed by grasping the deltoid and raising it. The 
base of this flap should correspond with the acromion, its 
convex border be directed towards the elbow, and it 
should be situated on the upper and outer side of the 
joint. The assistant should raise this flap to the full 
extent, while the operator, having divided the long ten- 
don of the biceps, grasps the arm near the elbow with 
his left hand, and rotates the head of the bone forcibly 
inwards ; this will expose the three tendons inserted into 
the greater tuberosity, which are best divided by laying 
the heel of the knife on the head of the bone, and cutting 
from within oyttwards, over the upper side of the joint. 
Now rotate the bone in the opposite direction, and divide 
the tendon of the subscapularis, at the same time com- 
pleting the division of the capsule of the joint. Puss the 
director round the neck of the bone to protect the soft 
parts, and saw off the head. 

Second Method.—The plan which gencrally goes by 
the name of Langenbeck’s operation is that which he 
made use of during the Schleswig-Holstem war. Its 
object is to save the long tendon of the biceps, and to 
avoid the transverse division of the fibres of the deltoid. 

A longitudinal incision is made, commencing at the 
most prominent point of the acromion,:and extending 
downwards for four or five inches. This should fall just 
over the bicipital groove, and should divide all the struc- 
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tures down to the bone; the tendon of the biceps being 
disengaged from its groove, and, together with the edges 
of the wound, being held aside by the assistant, the ope- 
ration may be completed as in the last-described method, 
though it will be found that its execution is more difficult. 

Third Method.—Stromeyer makes use of a semicircular 
incision, commencing at the posterior edge of the acromion, 
and extending downwards and outwards for three inches 
or more, having its concavity directed forwards. The 
joint is thus freely opened on its upper and posterior as- 
pect, the tendon of the biceps can be preserved, as in the 
preceding operation, and a dependent aperture is left for 
the secretions ef the wound. 

The Subperiosteal Method of M. Olker.—A longitu- 
dinal incision is made through the anterior part of the 
deltoid down to the bone, and all the soft parts, including 
the periosteum, detached by means of blunt and sharp 
raspatories. The head of the humerus is then pushed out 
of the wound and sawn off as low as denuded of perios- 
teum. M. Ollier advises the incision to be well over the 
anterior part of the deltoid, so as to preserve the greater 
part of the muscle, in connection with the circunflex 
nerve by which it is supplied. 

Arteries divided.—The posterior circumflex and some 
other small vessels. 


RESECTION OF THE METATARSAL BONE OF THE 
GREAT TOE. 


A slightly-curved incision should be made, commencing 
on the inside of the first joint of the great toe, running 
along the back of the metatarsal bone, and terminating 
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on the inside of the articulation between that bone and 
the internal cuneiform. The soft parts being dissected 
from the back of the bone so as to clear its shaft, this 
should be grasped with the lion forceps and its liga- 
Mentous connections with the tarsus first divided; the 
bone being raised, the knife is to be passed bencath it, 
and the plantar connections of its shaft divided; and 
lastly, its articulation with the first phalanx being de- 
stroyed, the operation will be complete. This operation 
can rarely be necessary on the living body. 


EXCISION OF THE OS CALCIS. 


This operation is thus described by Mr. Holmes in 
his ‘System of Surgery ’:— 

‘An incision is commenced at the inner edge of the 
tendo Achillis and drawn horizontally forwards along the 
outer side of the foot, somewhat in front of the caleaneo- 
cuboid joint. This incision should go down at once upon 
the bone, so that the tendon may be felt to snap as the 
incision 1s commenced. It should be as nearly as possible 
on a level with the upper border of the os calcis, a part 
which the surgeon can determine if the dorsum of the foot 
is in a natural state by feeling the pit in which the ex- 
tensor brevis digitorum arises. Another incision is now 
to be drawn vertically across the foot, commencing near 
the anterior end of the former incision and_ terminating ‘at 
the outer border of the inner concave surface of the os 
calcis, so as to avoid the posterior tibial vessels. This 
flap being thrown back and the bone denuded, the 
calcaneo-cuboid, and afterwards the calcaneo-astragaloid 
joints should be opened. The bone is now to be grasped 
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by the lion forceps and separated from its remaining 
ligamentous connection by the free use of the knife. The 
inner side should be now carey cleared of soft parts, 
and the bones will come away.’ 

Mr. Hancock recommends the exposure of the os 
calcis by a flap from the heel as in Syme’s operation. 

This bone has also been resected subperiosteally by 
M. Ollier. As it is extremely difficult on the dead sub- 
ject we shall not describe it. 

We shall not describe excision of the astragalus, 
as on the dead subject it spoils the foot for any other 
operation. 


RESECTION OF THE ANKLE-JOINT. 


The conditions that demand resection of this articu- 
lation on the living body would produce such alterations, 
either in the soft parts about or in the mutual relation of 
its bones to each other, that an operation performed on 
the dead body could bear but little resemblance to that 
required on the living. For those who may wish to per- 
form the operation on the dead subject, we will describe 
two methods by which it can be accomplished, and which, 
in certain cases of gunshot wounds of the articulation, 
might be usefully employed on the living. 

First Method —Mr. Hancock's Operation.—The fol- 
lowing is Mr. Hancock’s method as described by Mr. Bar- 
well:—‘ The foot is first laid on its inside, and an incision is 
made over the lower three inches of the posterior edge of 
the fibula. When it has reached the lower end of the mal- 
leolus it forms an angle, and runs downwards and forwards 
to within half an inch of the base of the outer metatarsal 


CH. XI. EXCISION OF THE KNEE-JOINT. 233 


bone. The angular flap is reflected forwards, the fibula 
about two inches above the malleolus is sufficiently cleared 
of soft parts to allow the cutting forceps to be placed over 
it, and the bone is then nipped in two and carefully dis- 
sected out, leaving the peroneus longus and brevis uncut. 
The foot is now to be turned over. A similar incision is 
made on the inner side over the tibia, the cut in the foot 
terminating over the projection of the inner cuneiform 
bone. The flap isto be turned back, and the sheath of 
the flexor longus and posterior tibial tendons exposed ; 
the knife being kept close to the bone, avoiding the 
artery and nerve. The internal lateral ligament is then 
to be carefully severed close to the bone, and now the 
foot is turned outwards, and the astragalus and tibia will 
present at the inner wound. A narrow-bladed saw put 
in betwecn the tendons into the inner wound projects at 
the outer. The lower end of the tibia and then the top 
of the astragalus may be sawn off in a proper direction. 
The only vessel that may require tying is one of the lower 
branches of the peroneal artery.’ 

Second Method.—Dr. Buchanan’s Modification.—This 
differs from Mr. Hancock’s operation inasmuch as a single 
incision is made on the outer aspect of the foot instead of 
two—one on either side. It is more difficult to perform 
than Mr. Hancock’s. 


EXCISION OF THE KNEE-JOINT. - 


Anatomy.—Before describing this operation we beg 
to remind the student of the following points in its ana- 
tomy :-— 

1. That the popliteal artery is in intimate relation- 
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ship with the posterior surface of the femur and the 
posterior ligament, being only separated from them by 
some loose fat and cellular tissue. 

2, That the popliteal artery is aks from the 
tibia by the popliteus muscle and the expansion from 
the semi-membranous. 

3. That the articular. branches of the popliteal 
ramify over the joint and are divided during the opera- 
tion, so that should the main artery be injured imme- 
diate amputation would have to be performed, as the 
collateral supply is already cut off; and gangrene would 
inevitably follow if the leg were allowed to remain. 

Position of the Operator—The operator should stand 
on the right-hand side of the limb, z.e. outside the right 
knee and inside the left. 

Position and Duties of the Assistant.—The assistant, 
facing the operator and firmly grasping the thigh with one 
hand and the leg with the other, should, during the first 
step of the operation, hold the joint slightly flexed, but 
whilst the joint is being opened and the bone cleared he 
should strongly flex the knee and force the femur well 
out of the wound. 

Operation.—The operator should trace out with a 
scalpel a semilunar flap, commencing opposite the pos- 
terior part of the condyle most distant from himself, 
crossing the front of the joint below the patella, and ter- 
minating over the posterior part of the other condyle of the 
femur. This flap, consisting of integuments alone, should 
be dissected up from the front of the joint, which latter 
must now be fully opened by cutting through the tendon 
of the quadriceps above the patella in front and well at 
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the sides of the condyles, so as to divide the lateral 
ligaments, the assistant at the same time strongly flexing 
the limb. As he does so, the operator should sever all 
remaining ligamentous connections between the bones, 
being especially careful during the division of the pos- 
terior ligament. 

On the dead body the crucial ligaments will also 
require division; on the living they will generally be 
found disorganised. 

The operator should now pass the knife around the 
lower end of the femur just at that part where he wishes 
to apply the saw, keeping its edge well directed towards 
the bone, and, guarding the popliteal artery with the 
finger. He should now remove with the saw a portion of 
the bone, cutting from its anterior towards its posterior 
surface, and taking care that the section be at right-angles 
to the long axis of the shaft. Any connection that this 
portion of bone may still retain after the application of 
the saw should be divided carefully with the scalpel. 

The section of the femur being complete, the knife 
must be passed round the head of the tibia, dividing all 
the fibrous structures down to the bone just below the 
articular surface. The operator, grasping the patella to 
steady the tibia, should remove a thin slice of the latter 
with the saw, being very. careful, as he gets to the pos- 
terior surface of the section, lest he injure the popliteal 
artery, which lies close behind the bone. 

The whole of the cartilaginous surface of the femur 
should not be removed when operating on young subjects, 
as by so doing the epiphysial line would be encroached 
upon, and much shortening result. The exact point at 
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which the saw should be applied is well shown in the 
following diagram taken from Mr. Holmes’s ‘ System of 
Surgery.’ 

A thin shell of bone being excised in the same 
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manner and with the same precautions from the ex- 
tremity of the tibia, the operation will be complete. The 
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whole of the cartilaginous surface of the tibia may be 
removed, as the line of the epiphysis is below this surface. 
Some strongly advise that the patella be preserved. It is 
usually removed. | 

Arteries divided.—The articular, the tibial recurrent, 
and anastomotica magna arteries. 


RESECTION OF THE HIP-JOINT. 


The operation which passes by this name consists in 
the removal of the head of the femur. It may be well to 
practise it on the dead body, though on the living the 
head of the bone is in most cases dislocated by disease, 
or in any case the ligaments are ulcerated, previous to 
being subjected to operation. The ordinary instruments 
for resection are sufficient for this proceeding. 

The body being turned over towards the opposite 
side, and the thigh slightly flexed, the operator should 
place himself by the side of the joint he is about to excise, 
and make a curved incision on the outer side of the joint, 
embracing in its concavity and passing close behind the 
most prominent part of the great trochanter. This in- 
cision should be from four to five inches in length, and 
should commence between the anterior superior spine of 
the ilium and the top of the trochanter major. The glutei 
and the external rotator muscles being divided, the cap- 
sule may be opened froin behind, while the limb is forcibly 
flexed and adducted by an assistant; this will bring the 
ligamentum teres within reach, which, when cut, will allow 
of the dislocation of the head of the bone. The director 
being passed around its neck, the head may be removed 
with the saw, and the operation will be complete. 
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_ There are various methods of dividing the soft parts 
over this joint ; but whatever plan be pursued, it must 
be put in practice over the posterior and outer part of 
the articulation, and the incision, of whatever form, 


should fall between the trochanter and the great sciatic 
nerve. 
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CHAPTER XII. 


OPERATION OF TREPHINING THE SKULL. 


In applying the trephine to the cranium on the. dead 
body, a precaution should be adopted which cannot 
always be followed on the living—namely, that of select- 
ing a spot for its application out of the course of the 
trunk of the middle meningeal artery, and clear of the 
longitudinal or lateral sinuses; as a general rule, the 
immediate neighbourhood of the sutures and the air 
sinuses in the frontal bone should be avoided. 

Instruments required.—For trephining the skull a 
scalpel, a small probe, and an elevator are required in 
addition to the trephine itself. 

Operation —A spot having been selected, and the 
skull fractured at this situation by a blow with a hammer, 
the scalp, including the pericranium, should be cleanly 
reflected from the bone over the parts, either by a semi- 
lunar, crucial, or A-shaped incision ; the operator, stdnd- 
ing well above the part, should project and fix the central 
pin of the trephine about a line beyond its serrated edge, 
and apply the instrument to the bone, with the pin on 
the margin of the sound bone, the crown of the instrw- 
ment overhanging the depressed portion of bone. By 
an alternating semirotatory movement, he should cut a 
groove of sufficient depth to obviate the chance of its 
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slipping aside. The pin may be now removed and the 
rotatory movement of the instrument continued until 
the diploe is reached ; this may be ascertained by the 
more easy movement of the trephine, the grating sen- 
sation communicated to the hand, and by the bone- 
dust being now of a red. colour; to the deeper part 
the trephine should be employed more carefully until the 
inner table is nearly cut through; when, from time to 
time, the flat end of a probe or a pointed piece of quill 
may be introduced into the groove, to ascertam if the 
dura mater be exposed at any spot. Owing to the 
spheroidal form of the skull, this is almost sure to take 
place at ene part of the circumference of the groove 
before another, as it is impossible to make the instrument 
cut to an equal depth in its whole circumference. If the 
bone is ascertained to be perforated at one spot, the tre- 
phine should be inclined towards the opposite side, until 
the included portion be almost wholly separated, when 
its complete removal can be effected by using the elevator. 

The depressed portion of bone can now be raised or 
removed altogether if it be completely detached, and 
search made for fragments of bone beneath the edges 
of the opening in the skull. 
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Aripatabions: Chap. X., page 130 


39 


99 


general remarks on, 130 


Amussat’s operation, 128 
Anatomy of articulations of foot, 170 


39 


phalangeal articulations, 134 
Aneurism needle, its use, 34 
Aukle-joint, amputation at, Roux’s, 186 


Syme’s, 182 
Pirrie’s modification of, 184 
modification of, 184 


padectiil of, 282 
Buchanan’s, 233 
Hancock’s, 282 


9 


39 


33 


23 


Arm, aaipataied of, 162 
circular method, by, 162 
combined method, by, 164: 


33 


double flaps, by, 163 
Teale’s method, by, 165 


flap method, by, 175 
oval method, by, 177 


Artery, anterior tibial, course and relations of, 85 


9) 


39 


29 


99 


99 


99 


29 


33 


ligature of, 86 
on dorsum of foot, 87 


in middle third, 86 
in upper third, 86 


axillary, abnormalities of, 51 


course and relations of, first part, 47 


79 


23 


R ? 


second part, 48 
third part, 48 
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Artery, ligature of, 49 


33 


23 


3) 


39 


39 


79 


ws collateral circulation after, 51 
- first part, 49 
$9 third part, 51 
brachial, abnormalities of, 47 
5 course and relations of, 45 
3 ligature of, 45 
collateral circulation after, 47 
is " at bend of elbow, 46 
os - in middle third, 46 
Re = in upper third, 46 
carotid, common, abnormalities of, 67 
course and relations of, 61 
ligature of, 62-65 
collateral circulation aftcr, 65 
above omo-byoid, 62 
= i below omo-hyoid, 65 
extcrnal, course and relations of, 67 


99 39 


33 


29 


bad 99 


7? 73 


7? 


- = ligature of, 68 
‘a internal, course and relations of, 68 
"7 33 ligature of, 68 


common carotid, sce carotid 
re iliac, see iliac 
external, carotid, see carotid 
re iliac, see iliac 
facial, course and relations of, 71 
»» ligature of, 71 
femoral, abnormalities of, 83 
" course and relations of, 78 
s >» in Scarpa’s triangle, 79 
5 » in Hunter’s eanal, 80 
ligature of, collateral circulation after, 83 
in Scarpa’s triangle, 81 
ce in Hunter’s canal, 82 
iliac, common, abnormalities of, 74 
< course and relations of, 72 
ss ligature of, 72 
collateral circulation after, 75 
anterior operation, 73 
‘ Joe posterior operation, 7 4 
iliac, external, course and relations of, 77 


99 


33 29 


” 7 


99 2? 
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Artery, iliac, external, ligature of, 77 


39 


9 


», internal, course and relations of, 75 
2 7 ligature of, 75 
a. ss » collateral circulation after, 75 
innominate, course and relations of, 59 
55 ligature of, 59 
internal carotid, see carotid 
ee iliac. See iliac 
lingual, abnormalities of, 70 
» anatomy of, 69 
» ligature of, 69 
peroneal, course and relations of, 89 
rs ligature of, 89 
popliteal, course and relations of, 90 
i ligature of, 90 
- : collateral circulation, after, 91 
posterior tibial. Sec tibial 
radial, abnormalities of, 39 
» course and relations of, 36 
in fore-arm, 36 
4 - at wrist, 39 
ligature of, collateral circulation after, 3!> 
in fore-arm, 37 
lower third, 38 
upper third, 37 
<4 ‘ at wrist, 41 
subclavian, abnormalities of, 58 
course and relations of, 52 
first part, 52 
second part, 93 
3 4s third part, 54 
‘3 branches of first part, 53 
second part, 54 
" 5 third part, 54 
ligature of, 54 
collateral circulation after, 5: 
first part, 55 
i » third part, 56 
temporal, course of, 71 
». ligature of,-71 
tibial, anterior, course of, 85 


9 9 


93 93 
9 99 


9 a9 


39 33 


29 29 


” 99 


39 39 


93 39 
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Artery, tibial, anterior, ligature of, 86 

on foot, 87 

in lower third, 86 
3 as a in upper third, 86 
tibial, posterior, course of, 87 | 


39 99 39 


99 99 29 


~ ligature of, lower third, 88 . 
- ~ 5 upper third, 88 

» Ulnar, abnormalities of, 44 | 

sf » courses and relations of, 41 

»  hgature of, in fore-arm, 42 

- = 24 lower third, 42 


‘ middle third, 43 
Aviculitions of the carpus, 147 


be of the tarsus, 170 
Artificial anus, operation for, 128 
. in left loin, 128 
- im right lom, 129 


Assistant, duties of, 2 
Axillary artery, course of, 47 
5 ligature of, 40 


BLADDER, tapping above pubes, 96 

‘4 by rectum, $4 
Bellocq’s cannula, use of, 10 
Barwell’s, Mr., description of Hancock’s excision of ankle-joint, 232 
Bend of elbow, ligature of brachial at, 46 
Biceps femoris, division of, 27 
Blunt-pointed tenotomy knife, use of, 21 
Bowman’s, Mr., operation on the punctum, J4 
Brachial arlary, course of, 45 

s ligature of, 45 
Brodie’s method of seizing the stone in hthotrity, 100 
Breast, amputation of, 124 
Brinton’s, Dr., amputation at knee-joint, 201 
Buchanan's, Dr., method of resecting ankle-joint, 233 

operation for stone in the female, 108 

Butcher’ : Mr., resection of wrist-joint, 221 


Catcis, excision of, 231 
>, manner of sawing, in Pirogoff’s amputation, 188 
Carden’s, Mr., amputation, 204 
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Carotid, common, course of, 61 


aN - ligature of, 62 
» external, course of, 67 
at ie ligature of, 68 
es internal, course of, 68 
e Pe ligature of, 68 
Carpo-metacarpal articulations, anatomy of, 147 
amputation at, 147 


Castration, $2 
Catheter, Eustachian, 11 
-. for nasal duct, 15 
Catheterisation of Eustachian tube, 12 
of nasal duct, 13 
Chopart’ S operation, 181 
Circular amputation, 131 


of arm, 162 
33 of fore-arm, 155 
of Jeg, 193 


is of thigh, 208 
$5 at wrist-joint, 154 
Civiale’s method of seizing the stone in lithotrity, 100 
Collateral circulation after ligature of arteries. See various arteries 
Colon, operation for opening, 126 
Common carotid. See carotid, common 
Common iliac. See iliac, common 
Combined method of amputating, 132 
- arm, 164 
es re fore-arm, 160 
a leg, 195 
x thigh, 210 
Con eee division of, in operation for strabismus, 17 
Continuous suture, 6 
is method of applying, 7 
uses of, 7 


33 


DESCENDING COLON, operation for opening, 123 
Director, manner of holding, 33 
5 for resections, 218 
Disarticulation at the shoulder-joint, 165 
at hip-joint, 211 
Division of the internal rectus, 17 
Dixon’s operation for removal of eyeball, 18 
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Dorsum of foot, ligature of artery on, 87 
Dubrueil’s method of amputation at wrist-joint, 153 


Ecraseur, removal of tongue by, 111 
Elbow-joint, amputation at, 161 
excision of, 225 
Muasinohian tube, orifice of, 13 
ae catheter for, 11 
catheterisation of, 12 
Bxcinion ‘et eyeball, 18 
es ankle, 232 


99 »  Buchanan’s, 233 

ss »  HMancock’s, 232 

‘5 astragalus, 232 

as carpal end of the ulna, 225 

ee elbow-joint, 225 

% 35 Langenbeck’s, 226 
me Liston’s, 227 

9 - Maunder’s, 227 

2 9 Ollier’s, 22 

3 - Syme’s, 227 

a fingers, metacarpal bone of little, 220 
9 5 phalanges of, 218 

ss a phalangeal joints of, 219 


ss hip-joint, 237 
a knee-joint, 233 
si maxillary bone, inferior, 113 


>» superior, 115 

‘3 os Galeis: 221 

5 shoulder non 228 

2 - flap method, 220 
2 a5 Eanponbeck’a. 229 
> * Ollier’s, 230 

99 9 Stromeyer’s, 230 


oe testicle, 93 
a thumb, metacarpal bone of, 219 
“ ,, toe, metatarsal bone of great, 230 
ys tongue, partial, 111 
- - écraseur, by, 111 
~ » knife, by, 111 
- » complete, 112 
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Excision of tongue, complete, Nunneley’s, 113 


+) 9 9 Paget’s, 113 

’» . ‘5 Regnoli’s, 112 © 
” 9 s Syme’s, 112 

ss wrist-joint, 220 

» 8 old method, 221 

9 3 Butcher's, 221 

” A Lister’s, 222 


Explanation of terms employed, 4 
External carotid. See carotid 
External iliac. See iliac 

Kyeball, removal of, 18 


FACIAL ARTERY, anatomy of, 71 
2 ligature of, 71 
Fascia, manner of opening, 5 
Femoral artery, anatomy of, 58 
sf ligature of, 81 
Femur, resection of head of, 237 
Fergusson, incision of Sir W., in removing upper jaw, 117 
Foot, anatomy of, 170 
»» operations on, 173 


‘5 3 Chopart’s, 181 

a 3 Hey’s, 180 

99 - Laborie’s, 190 

- ¥ Lignerolle’s, 190 
5 ms Lisfrane’s, 177 
3 ‘ Pirogoff’s, 186 
- ; Roux’s, 186 

” 53 Syme’s, 182 


Forceps, their use in exposing arteries, 33 
Vore-arm, amputation of, 154 


GLOVER’s suture, 6 
(Freat toe, amputation of, 175 
es resection of metatarsal bone of, 230 
Gritti’s amputation through the condyles of the femur, 20% 
Grooved dircctor, use of in exposing arteries, 33 


HAMSTRINGS, division of, 27 
Hancock’s method of resecting ankle, 232 
a3 method of excision of os calcis, 232 


Hancock's operation on foot, 190 
Hanj, anatomy of, 184 | 
» amputations of, 147, 151 

Hey’s operation, 180 
Hip-joint, amputation at, 211 
anterior flaps, by, 211 

as a lateral flaps, by, 215 

ee excision of, 237 
Holme’s, Mr., description of excision of os calcis, 231 
Hook, use of in operations for strabismus, 17 
H-shaped incision in resection of elbow-joint, 227 
Humerus, disarticulation of, 165 
Hunter’s canal, ligature of femoral in, 82 


39 39 


Trac, common, course of, 72 


i i ligature of, 72 
external, course of, 77 
- ‘ ligature of, 77 


» internal, ligature of, 75 
Illustrations, list of, xiii. 
Innominate artery, anatomy of, 5% 

= ligature of, 59 

Instruments required, see each operation 
Internal rectus, division of, 17 
Interrupted suture, 6 
Introduction, general, 1 


Jaw, lower, removal of, 113 
» upper, removal of, 115 
Joints of fingers, situation of, 134 
of tarsus, situation of, 171 
excision of. See resection of, Chap. XI., 217 
resection. of, see excision of, Chap. XT., 217 


KNEE-JOINT, amputation at, 198 
ae resection of, 233 
Knife, manner of holding the, 4: 
Knot, manner of tightening, on an artery, 35 
Knuckles, external anatomy of, 134 


LABORIE’s operation on foot, 190 
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Lacrymal duct, catheterisation of, 13 
- passages, anatomy of, 14 
Landmarks, points of bone to be selected as, 31 
Langenbeck's resection of elbow-joint, 226 
2 » Of shoulder-joint, 229 
Laryngotomy, 121 ; 
Lateral operation for lithotomy, 101 
Ee for stone in female, 108 
Ligaments, method of dividing, in Lisfranc’s operation, 179 
Ligature of arteries. See arteries 
i method of applying a, 34 
Lingual artery, anatomy of, 69 
- ligature of, 69 
Lignerolle’s subastragaloid operation, 190U 
Lisfranc’s operation, 177 
Lister’s method of resecting the wrist, 222 
Liston’s resection of the elbow, 227 
Lithotomy, hypogastric, 98 
55 ‘lateral, 101 
Be » in female, 108 
53 median, 106 
vaginal, 108 
Lithotrity, 101 
Longitudinal incision for resection of elbow-joint, 226 
mA o shoulder-joint, 229 
Lower jaw, removal of, 113 
Leg, amputation of, 191 


aE ss circular method, by, 193 

¥5 combined method, by, 195 

“3 <3 flap, long anterior, by, 198 

= ” flaps, antero-posterior, by, 194 
ra - Mr, Teale’s method, by, 196 


Maunper’s, Mr., excision of the elbow, modification for, 227 
Maxilla, removal of upper, 115 
of lower, 113 
Meitas of nose, 13 
Metacarpal bone of thumb, resection of, 219 
- bones, amputation through third and fourth, 142 
» amputation through second and fifth, 143 
Metatarsal bone of great toe, resection of, 230 
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Median lithotomy, 106 


Minor surgery, certain operations in, 10 


Nares, plugging, 10 

Nasal duct, cathetcrisation of, 13 

Needle for quilled sutures, 8 

Nunneley’s, Mr., operation of excision of tongue, 113 


CHsorpHacoromy, 122 . 
Ollier’s, M., resection of os calcis, 232 
- m ‘of elbow, 227 

- is of shoulder, 230 
Operations, table of, 3 
Oval incision for amputations, 132 


PARACENTESIS ABDOMINIS, 20 
n thoracis, 19 
Paget, Sir James, excision of tongue, modification for, 113 
Penis, amputation of, 92 
Perineal section, 97 
Peroneal artery, ligature of, 80 
¥ tubercle, situation of, 171 
Phalangeal joints, amputation of fingers at their, 134 
‘5 resection of fingers at, 219 
Phalanges of fingers, amputation of, 154 
i bs resection of, 228 
‘5 of toes, amputation of, 173 
Pharyngotomy, 122 
Pirogolf’s operation, 186 
i - without disarticulation, 188 
3 plantar fascia, division of, 3 
Pirrie’s, modification of Syme’s operation, 184 
Plug for posterior nares, 10 . 
Plugging the nares, 10 
Pollock’s, Mr., forceps for removing articular surface of patella, in 
amputation through condyles, 204 
Position of knife, 4 
Posterior tibial artery, ligature of, 88 
Punctum, operation for opening, 13 
Puncture of the bladder above pubes, 96 
re : - by rectum, 9-4 
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QUILLED suTURE, 8 


Rapist Artery, ligature of, 36 
Rectangular flaps, amputation by, general rules for, 132 
Recti muscles of eye, division of, 17 
Regnoli’s excision of tongue, 112 
Removal of eyeball, 18 
Removal of lower jaw, 118 
‘5 of upper jaw, 114 
Resections. See excisions, 217 
Rizzoli’s amputation at knee-joint, modification of, 204 
Roux, amputation of M., 186 


Sac, lacrymal, 14 
Saw, method of using on bones of fore-arm, 156 
Scalenus anticus, ligature of subclavian, extcrnal to, 56 
a as internal to, 56 
Scalpel, its use in tying arteries, 32 
», manner of holding, 4 
Scaphoid bone, position of, 172 
Selection of a subject, 1 
Semilunar flap for reseeting shoulder, 229 
Semimembranosus, division of, 28 
Semitendinosus, division of, 28 
Sharp-pointed tenotomy knife, use of, 21 
Sheath of artery, method of opening, 33 
Shoulder-joint, amputation at, 165 
‘3 resection of, 228 
Skull, application of trephine to, 230 
Speculum, spring wire for strabismus, 17 
is for vaginal lithotomy, 109 

Spence’s, Mr., amputation of thigh, 207 
Staff, position of, in lateral lithotomy, 102 

‘3 in median lithotomy, 100 

PP - in Buchanan’s operation, 108 

» Mr. Syme’s, for perineal section, 97 
Strabismus, operation for, 17 
Stromeyer’s resection of the shoulder, 230 
Sterno-mastoid, division of, 29 
Subclavian artery, course of, 52 

s,s ligature of, 54 
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Subject, selection of a, 1 
Supra-pubic operation, the, 98 
Sutures, 6 
3 different kinds of, 6 
Sutures, methods of applying, 7 
Syme’s, Mr., operation, at ankle-joint, 182 
Pirrie’s modification of, 184 
modification of, 184 
on tongue, 112 


19 :9 
“3 


2° “35 


TaBLeE of operations, 3 
Tapping the bladder above pubes, 96 
“ss oe by rectum, 94 
Tarsus, external, anatomy of, 170 
Teale, operation of Mr., general description of, 132 
a on fore-arm, 161 
a6 = on upper arm, 165 
- x4 on leg, 196 
1 = on thigh, 210 
Temporal artery, ligature of, 71 
Tendo Achillis, division of, 27 
Tendons, division of, gencral directions for, 22 
_ hamstring, 27 
a ais instruments required for, 21 
abductor pollicis, 30 
a sterno-mastoid, 29 
“a tendo Achillis, 27 
= tibialis anticus, 25 
a ‘3 tibialis posticus, 22 
Tenotomy, 21 
Testicle, removal of, 93 
Thigh, amputation of, 201 
Thumb, amputation of, at carpal joint, 144 
at metacarpal joint, 143 


9° 99 


9 excision of metacarpal bone of, 219 
Tibial artery, anterior, ligature of, 85 
me posterior, ligature of, 87 


Tibialis anticus, division of, 25 

ae posticus, division of, 22 
Toe, great, amputation of, 175 
Toes, amputation of, 173 
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Toes, amputation of, en masse, 174 
Tongue, complete excision of, 112 
» partial excision of, by écraseur, 111 


3 by knife, 111 ; 
Tracheotomy, above isthmus of thyroid body, 119 
si below isthmus of thyroid body, 121 


Trephine, application of, 239 
Twisted suture, 7, 8 


Una, resection of carpal end of, 225 
Ulnar artery, course of, 41 

Fe ligature of, 42 
Uninterrupted suture, 6 
Upper jaw, removal of, 115 


VAGINAL LITHUTOMY, 108 
Vermale’s amputation of thigh, 207 


Warson’s, Dr. E., plan for performing Pirogoff’s amputation, 188 
Wrist-joint, amputation of hand at, 151 

‘3 resection of, 220 

es Mr. Butcher's method, 221 

3 old method, 221 

* Lister’s method, 222 
Wry neck, operation for, 29 
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3 vols, medium 8vo, 63s. 
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EDITIONS. 
In Fairyland; Pictures Sacred and Legendary 
from the Elf-World. By RicHARD Art. By Mrs. JAMESON. 6 vols. 
DoyvLE, With a Poem by W. AL- square crown 8vo. price £5. 155. 6uZ. 
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A. Krity, D.D. 40th Edition, with 
numerous Plates. Square 8vo. 12s. 6d. 
or post 8vo. with 5 Plates, 6s. 


The Prophets and Pro- 


phecy in Israel; an Historical and 
Critical Inquiry. By Prof. A. KUENEN, 
Translated from the Dutch by the Rev. 
A. Miuroy, M.A. with an Introduc- 
tion by J. Murr, D.C.L. 8voe2ts, 
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